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Abstract 


rw<‘nly-<*iglit species arul six subspecies of the heiuiparasitic geiuis Striga Lour., witchweed, occur in Africa. Iwenly- 
Iwo species are en(lerui<-. Wilchweeds occur througliout the (*onlinenl with greatest diversity in the grasslands and 
savannas north of tlie ecjuator. Striga gesnerioides (Willd.) Vatke and S. herrnonthira (Del.) Benth. Iiave develope<l host- 
s[)e(‘ific strains that may Iiave* distinct morphoty[)es. We accord these no formal taxonomic status. Striga hernumthica 
and S. asiatica (L.) Kunt/.e, limited to agroecosystems, may he reH*ently derivt'd from non-ruderal spe^cies. Striga hirsuta 
Beuith. and S. lutea Lour., sometimes treated as conspecific with .S. asiatica, are* rece)gnize*d as distinct specie*s re*strie*te*el 
te) natural eH*osystems. Striga linearifolia He[)per, with its strongly bilabiate e-orolla and perennial habit, is <‘onsidere*d 
as a suhspe*cie‘s eif ,S. bilahiata (Thunh.) Kuntze. Striga haumannii Kngl. and S, fulgens He[)per are exe‘luele*d freirn the* 
genus. Striga haumannu has tuberous reiots and a ligneous calyx anel may re*prese*nt a distinct genus. Striga fiilgens, 
with fre'e petals, is aligne*el witli Chascaniim K. Mey. in the* Verhenae*eae. 

Key words: Africa, Se*rophularia(*eMie, Striga, witchwee*d. 
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Globally, witchweecls have a greater impact on 
in welfare than any other parasitic angio- 


spenns because their hosts are subsistence crops 
in areas marginal for agriculture. They < 


also 

among the most specialized of all root-parasitic 
Scrophulariaceae (or Orobanchaceae, depending on 
how the families are circumscribed). Some 
bers of the Scrophulariaceae are holoparasitic 
(without chlorophyll); most are hemiparasites (with 
(dilorophyll). Striga combines life styles of both 
with a holoparasitic seedling and a green, chloro¬ 
phyll-containing emergent plant. Th 


furti 


ive 


pathogens attack their hosts underground and, by 
the time the flowering stem of the parasite emerges 
and is evident, the crop is damaged. This occult 
behavior may be the source of the Latin 
‘‘Striga,” meaning ”hag” or “witch.” In this way, 

44 


hosts are “bewitched” because the f 


IS un¬ 


aware of the parasite until it comes up. Due to the 
serious injury they inflict, witchweeds have been 
the targets of many control strategies. Helpful re- 

‘s and other aspects of 


of control nu 


4 


witchweed biology are found in Sand et al. (1990), 
Sauerboni (1991), Parker and Riches (1993), and 
Press and Graves (1995). 

Because witchweeds are parasitic and iiot totally 
dependent upon leaves, no exclusively vegetativ<^ 
stems are produced. In other words, each stem 
bears an inflorescence. Flowers are usually showy, 
in some cases spectacular. Most species that have 
been studied are autogamous (e.g., Musselman & 
Hepper, 1986), although S. hermonthica and N. as- 
pera (Willd.) Benth. are outcrossers (Aigbokhan et 
al., 1998). Seed production is prodigious. Condi¬ 
tioning, germination, parasitic contact, and pene¬ 
tration are mediated by elegant systems of chemical 
communication between host and parasite (Parker 

& Riches, 1993; Press & Graves, 1995; Maass, 
1999). 

Witchweeds tolerate a relatively wide range of 
climatic and soil conditions. They grow in areas 
with annual rainfall ranging from 25 to 150 <*m per 
year with a decrease in the severity of infestation 
in areas with higher rainfall (Musselman & Ayensu, 
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1984). Optimum temperature for seed gennination 
is between 30°C and 40°C, with no germination at 
15°C or lower, or higher than 45°C (see review of 
literature in Parker & Riches, 1993). 

Phenology among the different species of Striga 
varies. In a given area, there is a progression of 
appearances from the onset of the rains to the end 
of the rainy season. For example, in the Southern 
Kordofan region of Sudan, the first Striga to appear 
is S, forbesii Benth., followed by S. passargei 
Engl.^ S. aspera—> S. gesnerioides^ S, hirsuta^ 
and lastly, S. hermonthica. 

In general, low soil fertility, nitrogen deficiency, 
well-drained soils, and water stress accentuate the 
severity of Striga damage to the host. These are 
typically the environmental conditions for Striga- 
hosts in the semiarid tropics (Sauerbom, 1991; 
Parker & Riches, 1993). Striga usually causes less 

damage to hosts growing on fertile, deep soils. 

Striga is distinguished from other genera in the 
subfamily Rhinanthoideae of the Scrophulariaceae 
by bilabiate corollas with a pronounced bend in the 
corolla tube, and unilocular anthers. The corolla 
feature distinguishes Striga from related Buchnera 
L. in which nine Striga species were once included. 
Based on this feature, the genus Striga was erected 
by the Italian botanist Loureiro in 1790 as distinct 
from Buchnera, which has a salverform corolla. Lit¬ 
tle data are available on seed structure in Buch¬ 
nera, but Musselman and Mann (1976) reported 
secondary ornamentation of Buchnera americana L. 
similar to that of Striga asiatica, Buchnera germi¬ 
nation and seedling development are also much 

less specialized (Parker & Riches, 1993). Lastly, 
Buchnera is found in both the New and Old Worlds, 
while Striga is strictly Old World. 

Recent molecular work supports the long-as¬ 
sumed relationship between Striga and Buchnera, 
Olmstead et al. (in press), using three plastid genes, 
show Buchnera floridana Gandoger (= B, ameri¬ 
cana) and 5. asiatica as sister taxa. Further work 
is needed to detennine the relationship between 
Alectra and Striga. Unlike Buchnera, Alectra spe¬ 
cies require a gennination stimulant and have a 
holoparasitic seedling stage. 

All witchweeds are African except the following: 
S. curviflora Benth. (Australia, New Guinea), 5. 
densiflora (Benth.) Benth. (India), S. masuria 
(Buch.-Ham. ex Benth.) Benth. (= S. flava Miq.?, 
5. esquirolia Lev.?) (China, India, Indonesia), S. 
multiflora Benth. (Australia), S. parvijlora Benth. 
(Australia), and S. sulphurea Dalz. ex Dalz. & 
Gibbs (India). Our understanding of the genus in 
Africa requires a better knowledge of these species. 

Taxonomic studies at the genus and tribal level 


are few. Wettstein (1891) divided Striga into two 
sections: the Pentapleurae, which have a 5-ribbed 
calyx, and the Polypleurae, characterized by ap¬ 
proximately 10-calyx ribs. Later, Engler (1897) cre¬ 
ated the section Tetrosepalum to include S. bau- 
manniL Saldanha (1963) noted that the number of 
ribs is inconsistent within species. In spite of this, 
rib number has remained as the only infrageneric 
character. 

Figures 1 and 2 illustrate the general features of 
witchweeds. 

Following is a summary of features helpful in 
determining Striga species. 

7. Duration. Striga species are annuals or pe¬ 
rennials. Duration may help identify plants in the 
field, but it is of limited value for herbarium spec¬ 
imens, especially when roots are lacking. All ag- 
ronomically important species are annuals, perhaps 
because their hosts are also annuals. The exception 
is sugarcane {Saccharum officinarum L.), which is 
perennial. In natural grasslands witchweed species 
do not seem to affect their hosts the same as cul¬ 
tivated crops; damage is not evident. Perennial spe¬ 
cies produce fleshy underground rhizomes or tubers 
that l)ear scale leaves from which new stems arise 
annually. Generally, perennial species have re¬ 
duced or narrow stem leaves. See Raynal-Roques 
(1993) for a helpful discussion of duration in witch¬ 
weeds. 

2. Stem shape. Three stem types can be distin¬ 
guished. Terete stems are round in cross sec'tion, 
obtusely square stems are square with blunt cor¬ 
ners, and winged stems are square and acutely an¬ 
gled. A furrowed stem has grooves parallel to the 
long axis. 

3. Indumentum. Indumentum types, both sur¬ 
face features and trichomes, are diverse. Many spe¬ 
cies have scabrous leaf and stem surfaces at ma¬ 
turity. The most common trichome types include: 
glandular trichomes; stiff hairs (hispid); long soft 
hairs (pubescent or pilose); long stiff hairs (ciliate) 

(Neumann et al., 1996). 

4. Leaf lobing, dentation. Leaves of most spe¬ 
cies are unlobed, and only a few have teeth. Ve¬ 
nation may extend to the tips of leaves in a few 
species. 

5. Inflorescence. Inflorescence types include 
solitary flowers, spikes, and racemes. The length of 
the inflorescence compared to the vegetative part 
of the stem (longer or shorter); compactness of the 
flowers (lax or dense); and bract size and shape 
(similar to or different from stem leaves) are also 
helpful distinguishing features. Bracteoles are pre¬ 
sent just above the floral bract. Flowers can be op¬ 
posite or alternate on the inflorescence. In almost 
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F igun* 1. Striga (ingi)l(*nsis K. I. Mohariied & L. J. Mussulman. —A, B. Habit. Note tht! reHluclion of loavos 
arropotally and basipelally. —C. (]alyx. Two l)ra(ieoles are evident, witli the nuirh larger bract on the left. 'Hiis calyx 
has iour lobes. I), K. Corolla. —F. Seeds. —(j. Capsule. —H. Pistil. (R. (w. N, Young MO). Drawing by Karillos 

Karillos in Moharned and Musselman, Brittonia 49: 118-121. 1997. 
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Kigure 2. Striga hirsiUa (Benth.) Benth. Nole hracl 
aiul l)racteole, lower left. Musselman & Mansfield 5531 
(ODU). Drawing by Daniel L. Nickrent from Musselman 
et al., Si<la 8: 19f)—2()l. 1979. (Originally determined as 
S, asiatica (L.) Knntze.) Scale = 1 cm. 


all species the 2 to 4 pairs of lower bracts at the 
base of the inflorescence are longer than the upper 
bracts and are described separately. 

6. Calyx. Calyx lobes can be equal or sube¬ 
qual. In some species the adaxial lobe is reduced. 

7. Corolla color and tube bend. Most witchweed 
corollas are red or white, but they can also be salm¬ 
on, orange, or yellow. The bend in the corolla tube 
can be positioned distally or proximally. If proxi¬ 
mal, it may be within the calyx teeth. If distal, it 
is closer to the corolla limb. Fragrance has been 
reported only in 5. hermonthica (Musselman & 

Hepper, 1986). 

8. Hosts. Witchweeds have one of the narrower 
host ranges of any parasitic Scrophulariaceae. Not 
surprisingly, hosts of agronomically important spe¬ 
cies are better documented than hosts of native 
species. Most Striga species, however, have not 
been critically examined for host range and host 
specificity. Except for S. gesnerioides, which is re¬ 
stricted to dicots, these hosts are all Poaceae with 
the odd connection to non-grasses noted, dispro¬ 
portionately, by collectors. Great caution is advised 
when ascribing any form of host specificity to root 
parasites. It is essential that the host-parasite con¬ 
nection be located, not that hosts be inferred from 
proximity. Further, it is virtually impossible to de¬ 
termine how many different plants, perhaps differ¬ 
ent species, are attacked by a single witchweed. 

Too few studies on other features of witchweeds 


are available, including cytology. Reported chro¬ 
mosome numbers have varied widely, from n = 18 
to n = 40 (reviewed in Aigbokhan et al., 1998). 

Careful cytological studies are needed to clarify the 
counts. Ultrastructural studies are also limited. Pol¬ 
len has few useful features, at least in the species 

studied (DeLeonardis, 1986; Minkin & Eshbaugh, 
1989). Current taxonomy is based almost exclu¬ 
sively on morphology. 

Seed size and structure have been used to sep¬ 
arate *S. angustifolia from other species because of 
its larger seed size and its germination without a 
host stimulus (e.g., Parker & Riches, 1993). Sec¬ 
ondary ornamentation of S. angustifolia is also dis¬ 
tinct from other species (Musselman & Parker, 
1981). However, in a survey of nine species, no 
other consistent seed ornamentation features were 
found to separate species (Musselman & Parker, 

1981). 


A conspectus of the genus on a continent-wide 
basis is important for agricultural researchers, 
among others, to enable the determination of new 
parasite problems. Certainly, future expansion of 


food crop species possibly 


ptible to parasitism 


by witchweed should take into account indigenous 
Striga species that could potentially attack crops. 
There are several examples where this has oc¬ 
curred. These include maize planted in the 
KweKwe region of Zimbabwe (Knepper et al., 1991) 
where S. forbesii occurred. Another is the planting 
of sugarcane in Ethiopia, which was attacked by S. 
latericea Vatke (Parker, 1988). Moreover, meaning¬ 
ful quarantine measures depend on knowledge of 
the distribution of the parasite. 

A stu<ly of Striga taxonomy invites comparison 
with the taxonomy of the other, agronomically sig¬ 
nificant genus in the family (assuming parasitic 
Scrophulariaceae and Orobanchaceae are mono- 

phyletic, e.g., Nickrent et al., 1998; Young et al., 
1999). This is Orobanche^ the genus of broornrapes. 

Historically, broornrapes have suffered from ex¬ 
treme splitting and the establishment of varieties, 
fonns, and even subforms based largely on herbar¬ 
ium studies with little consideration of host-in¬ 
duced variation. Thus, a plethora of names encum¬ 
bers the taxonomy of the group. Unlike Orobanche^ 
the cytolog}' of witchweeds needs mirc’h additional 
work. Based on the limited data available, aneu- 
|:)loidy does not play a major role in witchweed spe- 
c iation and variability. Some groups of Irroornrapes, 
on the other hand, (‘xhibit aneusomaty, polyploidy, 
and parlhenogenesis (Cubero, 1996). In short, the 
taxonomy of witchweeds is less daunting than that 


of broornrapes. 

Despite the well-known impact o{ Striga on sul)- 
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sistence crops in Africa, there is no single refer¬ 
ence to the tiixonomy an<l (hstril)ution of African 
taxa. The purpose of this paper is to describe all 
the reported taxa in Africa, map their <listribution, 
record notes on their biology, and provide a key for 
their identification. 

Maps of Striga collection sites were constructed 
using the Britannica AtUis. Collection sites were 
plotted on a large computer-generated map (Anon¬ 
ymous, 1996). 

Striga lx>ur., FI. Cochinchinensis 1: 22. 1790. 
TYPE: Strigd lutea Lour. 

Atmual or perennial, herbaceous hemiparasites. 
Stem: stiffly erect, square or terete, ridged in some 
species. Indumentum: hirsute or pilo.se, scabrid, 
glandular pubescent; rarely glabrate. Leaves: op¬ 
posite or subopposite, rarely alternate, reduced to 
small scales at the base of the stem in all species. 
Inflorescence: dense or lax spike or raceme; rarely 
solitary. Calyx: tubular, with 4 to 8, usually 5, equal 
or subequal lobes. Corolla: divided into a tube and 
a limb, the tube cylindrical with an acute bend, the 
limb 2-lipped, with lobes fused at least at their ba¬ 
ses to fonn a bilabiate corolla with 3 lower and 2 
upper lips. Stamens: 4, didynamous, anthers dor- 
sifixed, unilocular, dehiscence loculicidal. Pollen: 

with 3-4 colpi, 15—30 p,m with 2 nuclei at shed¬ 
ding. Style: terete, elongate, and persistent. Cap¬ 
sule; oblong or subovoid, placentation axillary, de¬ 
hiscence loculicidal. Seeds [except in S. 
angiustifolia (Don) Saldanha]: dust-like, 0.35 X 

0.20 mm, with prominent ridges that are orna¬ 
mented. Gennination; hypogeal anti cryptocotylar 
[except in ,S. angiistifolid]. Chromosome numbers 
ranging from n = 18 to n = 40. Hosts: usually 
Poaceae; few species restricted to dicots. 


Kkn to thk Ai'i<i(;\i\ Sthica Sckciks 


1 . 

I'. 

2 ( 1 ). 

2 '. 

3(2). 

3'. 





(iaiyx '1- 1(1 .3-riltl)e<l (seel. Pt‘nl(if>lnir(ir) .... 
Calyx 10- or more ril)f)e(l (seel. Pol\pleurae) 

lA)l)es ol lower lip fused to >50% of iheir 

forming a strongly hilahiale corolla .. 
Lobes of lower lip fused to <50%) of their 
lengtli forming a weakly hilaliiate corolla — 



14 

5 

4 


Plant glabrate with few hairs on leaf margins 
and bracts; (‘alyx ^4 mrti long . 

-.-.— 1. S. ae(iuinoctialLs 

Plant pubescent or hispid; calyx > 4 mm 

long . (). S. hi la hid id 

Leaf prominently 5-veined, leaf margin 

tootluHl . 5 

Leaf v(Mns obscure, not apparent, leaf margin 

entin* ... 0 

Lalyx lobes tw ice as long as tube; leaf ellip- 


r / 

D . 


6(4). 


6 '. 


tic, shortly petiolate; corolla lirigbt salmon- 

pink, tube 22—25 mm long . 15. S. hallaei 

Calyx lobes about as long as tube; leaf lan¬ 
ceolate, sessile; corolla mauve, tube 12—15 

mm long .. 2. 5. angolensis 

Plant succulent, usually lirancbed from base 
(tufted); leaf reduced, ^10 mm long, ap- 
pressed 
Plant 


i 


not 


succulent, uruiranc 
branched then from middle; leaf larg(‘, 

mm long, ascending or spreading . 

Corolla d<Misely pubescent, bent proxirnallv 
within calyx teeth; lower corolla lolies Ian- 

V 

ceolate .... 2I.,S. lepidagalhidis 

Corolla sparsely pubesi cmt or glandular-pu¬ 
bescent, bent distally above calyx; lower co- 

• m 

rolla lolies obovate . 


uni 


lied 


or if 

10 




7(6) 


-T / 

i . 


H 


8(7) 


Plant glabrate, about 6 cm tall, perennial; 


8 '. 


corolla tube u[) to 8 mm long 


12. N. gust on a 


6 ( 6 ). 


I4ant sparsely to densely bis[)id or pulx's- 
cent. > 10 cm tall, annual (except strain on 

Euphorbia): corolla tub(‘ 8-14 mm long. 

. .—.. 15. ,S. gesnerioides 

Calyx lobes debate, < Vi the tube length, 
adaxial lobe redu(*ed to < 1 mm . . 


10 


9 '. 


Calvx lobes linear to lanceolate, > V 2 tb<‘ 

tube length, adaxial lobes > 1 mm . 

10(9). Herbage with dense retrorse bisfiiil baii*s; co¬ 
rolla retrorsely pubescent; leaf 1—2 mm wide 


12 


10 '. 


11 ( 10 ) 


ir. 


... 28. .S. yemeniea 

Herbage with dense ascending hispid hairs; 
(‘orolla with ascending hairs; leaf >2 mm 

wide .... 1 1 

Plant branched; corolla > 10 mm long, lobes 
of I ower li[> 7-15 mm long, 5—f) mm wide; 
calyx tub(‘ 5—10 mm long ... 16. ,S. hermonihiea 
Plant usually unbrancbed: corolla < 10 mm 


12(9). 


12 '. 


long, lolxis ol lower lip 1—5 mm long, 1 — 1.5 

mm wide: calyx tube 5—4 mm long. 

.... 14. N. graeillima 

Corolla white (rarely [)ink or yellow); u|)[H‘r 
bracts as long as or longer than calyx: flow'crs 
sessile, spike longer than vegetative stem 

....-. 24. ,S. passargei 

Corolla |)inkisb purt)le; up|)er bracts sboiler 
than calyx; (lowers sliortiv [)edict4lat«‘. ra¬ 
ceme shorter tlian vegetative stem 
15(12). (>alyx tul)e 4-4) mm long; lower corolla lobes 

4-4} mm long, 2-5 mm wide . 5. N. aspertt 

Calyx tul)e 1.5—5 mm long; low'(‘r <‘orolla 
lobes 2—5 mm long, 1—2 mm wide - 

- ----.. 7. >. hrarh)calyx 

• » 

14( 1). Leaf pinnatifid: fl owers solitary, few. axillarv 

. 25. .S'. i>inn(itifi(la 

I.eal not oiiinalifid: flowers in t(‘rtniiial ra- 


13 


13'. 


14 '. 


15 ( 14 ). 


15'. 


I(>( 15). 




cerne or 

s[)ike . 

15 

Leaf > i 

} mm wide, with 2 to 5 promim*nt 


veins, niargin toothed . 

U> 

Leaf < i 

5 mm wide, veins obscure, margin 


(‘utire ... 


20 

Corolla ?> 

uilmon-pink: lower bracts > 2 cm 

long; infl 

orescence lax at base ... 

17 

Corolla pink or white; lower bracts < 2 cm 


long: infl 

orescenc'e <‘ompact .. 

18 


17(16). Stem hairs stiff; 1 ower bracts distiiu^tly 5- 

veined, toothed; lower corolla lobes (>—9 nun 
long .... 11. S. Jorhesii 
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17’. Stem l)airs .soil; lower hract veins ol)scure. 

entire; lower corolla lobes 10—!.'> mm long 

.. 20. S. latericea 

18(16). I^af linear, base of hairs ineonspieuous; 

bracts linear . ... 9. .S. dalzielii 

18'. Leaf elliptic* or narrowly elliptic, base ol 

hairs enlarged; bracts lanceolate ___ 19 

19(18). Corolla pink, tube 19-13 nun long: lower co¬ 
rolla lobes 4—7 mm long, 2—4 mm wide; leaf 
shorter than internode . 19. .S. klingii 


19'. 


Corolla white, tube 17-24 mm long; lower 
corolla lobes 7-10 mm long, 4--8 mm wide; 


leaf longer than internode . 23. S. macrantha 

20(15). Corolla brilliant scarlet with yellow throat; 


20 '. 


21 ( 20 ). 

21 '. 


llowers opposite in dense raceme . 

... 10. S. elegans 

Corolla not brilliant scarlet; flowers alternate 

in lax raceme or spike ...... 21 

22 

.... 23 


Corolla white or creamy white . 

Corolla pink, purfile, yellow, or dark red 


22(21). Calyx fi-12 mm long; corolla tube 10-15 mm 

long, lower lobes 4—8 mm long, 2—4 mm wide 
... 3. S, angiLstijoUa 

Calvx 13—21 mm long; corolla tube 27-35 

mm long, lower lobes 14—20 mm long, 10— 

17 mm wide ... 27. S. puhiflora 

23(21). (^alvx with at least 15 ribs; plant pereruiial 


22 '. 


24 


23'. 


Calyx with 10 ribs; plant annual .. 25 

9 * 

24(23). Corolla [)urple; leaf linear, ^ 1 cm long; ca- 


24'. 



lyx 11-15 mm long, lobes 5, e(|ual 
......-. 18. S. junodii 

(Corolla yellow; leaf lanceolate, < I cm long; 

w 

calvx 8—9 mm long, lobes 5, unecjual . 

.....-.. 26. .S. primidoides 

Leaf ^ 15 mm long, longer than internode; 

lower bracts > 15 mm long . 4. ,S. asiatica 

Leaf < 15 mm long, shorter than internodes; 


25'. 

lower bracts < 15 mm long ... 26 

26(25). Corolla tube 20-25 mm long; calyx 8-15 mm 

long . 8. S. rhrysantha 

26'. Corolla tube < 15 mm long; calyx up to 6 


mm long.....-. 27 

27(26). Plant 6 cm tall (rarely 20); lower surface of 

leaf and bract with a single row of hispid 
hairs along margin and midrib; calyx lobes 

about e(|ualing tube length .. 17. ,S. hirsuta 

27'. Plant up to 40 cm tall; lower surface of leaf 

and bract witli two rows of hispid hairs along 
margin and midrib; calyx lobes Vi the tube 
length ...-. 22. ,S. lutCG 


1. Striga aequinoclialis A. Chev. ex Hutch. & 

Dalz., Expl. Bot. Afr. Oc. Fr. 1: 476. 1920. 

TYPE: Guinea (Conakry). Montagne de Nzo, 

Chevalier 21035 (holotype, P!). 

Perennial, to 50 cm tall, slender, glabrate, usu¬ 
ally simple or with 2 or 3 branches from below 
middle, stem winged. Leaves 10—24 X 1(—2) mm, 
filiform, sessile, decussate, ascending, shorter than 
intemodes, hispid along margins, margin entire, 
veins obscure. Bracts 4^-6(—12) X 1(—2) mm, linear, 
hispid along margins, incurved, longer than calyx. 
Flowers decussate in open spikes, spike shorter 


than vegetative stem. Calyx 5-ribbed, 3-^ mm long; 
tube 2-2.5 mm long; lobes 5, unequal, lanceolate, 
1-2 mm long, slightly shorter than tube. Corolla 
pale mauve, tube 10—12 mm long, bent and ex¬ 
panded distally above calyx, retrorsely pubescent; 
lobes of lower lip 3-7 X 2-3 mm, ovate, tip acute, 
upper lip 3-5 X 4-7 mm, slightly notched, tip ob¬ 
tuse. 


Restricted to the moist montane grasslands of 
west tropical Africa between 5^16'N and 11°0'N 
(Fig. 3). Known from Guinea, Sierra Leone, Liberia, 
and Ivory Coast with only one collection from out¬ 
side West Africa, Young 1300 (MO), from Angola. 
Like S. bilabiata, 5. aequinoctialis has a bilabiate 
corolla, decussate leaves, slender stem, retrorsely 
pubescent corolla and shares part of the geograph¬ 
ical range. Striga aequinoctialis is distinguished by 
its glabrous stem, filiform leaves, and small calyces. 
The calyx is the smallest in the genus. 


Selected specimens examined. AI\(i()LA. Lumlu 
South: Saiirifno-Dala Koad, 1 r2'S, 20°12'L. Young 13(H) 
(MO). (/LINKA. Eastern: Kankan, 45 ini. NW ol Beyla. 
9*"!!'^. 9°<)'W. Collenette 3 (K). Soiillierii: N'Zerckore. 


7°43'N. 8^50'W, Adam 5111. 24653. 24386. 26054. 

26531 (all MO). Western: Fouta Djalon, near Bandakuro. 

S\\ of IMla. ILO'N. 12°I6'W, Adames 284 (K). IVOKY 
(JOA.S'L Northwestern: Odietuie, Tienko, 10°5'N. 
7°30'W. Morton & Gledhill 18771 (K). Southwestern: 
Danane, Niinba Mountains, 7^34'N. 8°24'W. lioughey 
18052. 18067b. 180995 (all K). LIBKKIA. Nimba: 
Mountain Niinba, 7^34'N. 8‘^40'W Adam 21457 (k. MO, 
UPS), Vallah 65 (K); (irassfield-Niinba-lderia, 6°45'N. 
8°30'W, Adam 25550 (K. MO). Sinoe: Jedepo. 5°16'N. 
8°20'W, Adam 24039. 27478 (MO). Liberia: Adam 
25592 (K). SIERRA LEONE. Bintinani. Morton ct Gle- 
1093 (K). Eastern: Sankanbiaiwa, 8°45'N, 1 1°0'W, 
Cole 199 (K). Northern: Bunibuna to Farangbaia, 9°1'N, 
1 1°44'W, Deighton 5146 (K); Lorna, 9°I5'N. 11°2'\\. 
Anonymous 9783 (K). Western: foM^town, Mendi (Nja- 
rnumu), 8°29'N, L3°0'W, Burhndge 510 (K). 



2* Striga angolensis Mohamed & Mussel man, 

Brittonia 49: 118-121. 1997. TYPE: Angola. 

Vila Luzo, R. Luena, Young 1365 (holotype, 

MO!). Figure 1. 

Perennial, to 70 cm tall, stiffly erect, simple or 
with 2 or 3 branches from below middle, densely 
glandular-pubescent, stem obtusely square. Leaves 
(10-)20—35 X 2-8 mm, lanceolate, sessile, alter¬ 
nate, coarsely toothed, 3-veined, longer than inter¬ 
nodes at the lower part of stem, becoming shorter 
above. Bracts 5—8 X 2 mm, abruptly different from 
leaves, lanceolate, shorter than calyx. Flowers op¬ 
posite, lax at the base of inflorescence, dense to¬ 
ward the apex, spike shorter than vegetative stem. 
Calyx 4- or 5-ribbed, 6—8 mm long; tube 2.5-4 mm 
long; lobes 4 or 5, subequal, lanceolate, 3—5 mm 
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Kigurr 3. Distrihulion l>as«‘<l on specimens of Sirica aequinoctialis (eirele). .S’. aneolensLs (triansle). and .S’, aneiui 
tifolia (diatnond). 


long, as long as tube. Corolla weakly bilabiate, 
mauve, tube 12—13 mm long, bent and expanded 
distally above calyx, densely glandular-pubescent; 
lobes of lower lip 7—8 X 2 mm, obovate, upper lip 
5X3 mm, obovate, slightly notched. 


Striga angolensLs is restricted to boggy grasslanc 
and wet areas in Angola between 9°48'S anc 
12 50'S (Fig. 3). Becau se there are numerous col 

lections, we 



that S. angolensLs was fairh 
common in this region, hut we are not aware of an] 


recent colle(‘tions. 

While many witchweeds are plants of dry 
5. angolensLs is part of a guild of witchweeds that 
inhal)it wetlands, including latericea, S. forbesiL 
and S, junodii Schinz. 


A statistical 


1994) 


alysis of the genus (Mohamed 


related to cS. hallaei A. Raynal, S. dalzielii Hutch., 
S. hlingii (Engl.) Skan, and .S, rnacrantha (Benth.) 
Benth. They can be distinguished, however, on leaf 
and bract characters. Striga angolensLs and S. hal¬ 
laei are the only two Pentapleiirae with prominently 
veined leaves, a feature common in at least six spe¬ 


cies in section Polypleurae. Striga dalzieUL S. ma- 
crantha, and vS. hlingii (sect. Polypleurae) differ 
from angolensLs in having dense leafy spikes and 


leaf-like bracts that surmount the calyx, at least at 
the base of the inflorescence. 


Selected sf>e(imerhs examined. ANtiOLA. Keiigiiella: 

Heiiguella, 12°36'S, 13°2()'K, (K): (ialum- 

bela, 12°5()'S, I4^4()'E, Faulkner Ad76 (K). lainda 

South: small river between Kiver Luachi & Kiver Liirneji, 

10°I()'S, 2()°12'E, Young 1261 (ODU). Malaiige : (!atul<>. 

I6°I()'K, Faulkner .4,176 (K). Mexico: Imggy 
grassland by diver Cliibamha. I2°4()'S. 2()°4.'j'K. Milne- 
Redhead 4161 (K); Kiver Lnena. Vila l.u/.u, I l°4.3'S. 
I9°.3()'K. Fxell Jk Mendonra Id5.'i (BM). Young Id47 
(BM). Young 1.36.5 (MO). 


3. Siriga anguslifolia (Don) Saldanha, Bull. Bot. 

Surv. India 5: 70. 1963. Buchnera angustifolia 

Don, Prodr. FI. Nepal: 91. 1825. TYPE: Nepal. 

Wallich s.n. (holotype, K!). 

Annual, 10—50 cm tall, stiffly erect, unbraru^htul 
or with 2 or 3 branches from below middle, pubes¬ 
cent or sometimes densely hispid with short upward 
curved hairs, stem obtusely square. L<‘aves 10- 
20(—30) X 1—3 mm, linear, alternate, as long as 
internodes, entire, veins obscure. Lower bracts 10- 
25 X 1-2 mm, leaf-like, longer than calyx, upper 
bracts subulate, shorter than calyx. Flowers alter¬ 
nate in lax racemes, raceme shorter than vegetative 
stem. Calyx 15-ribbed; ribs prominent, f)ilose, 8— 
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12 mm long; tube 3-6 mm long; lobes 5, equal, 
linear to lanceolate, 3—6 mm long, equal or sube¬ 
qual to the tube. Corolla creamy white with green¬ 
ish tube, tube 10-15 mm long, bent and expanded 
distally above calyx, densely pubescent; lobes of 
lower lip 4^ X 2—4 mm, obovate, upper lip 3-4 
X 3-4 mm, broadly obovate, emarginate or trun¬ 
cate. 

In Africa, 5. angustifolia grows in the seasonally 
wet grasslands of Tanzania, Malawi, Mozambique, 
Zambia, and Zimbabwe between 9°52'S and 
22°05'S (Fig. 3). It does not attack crops in easteni 
Africa, although it has been cited as a pest of ce¬ 
reals and sugarcane in India (Ramaiah et al., 
1983). The oecurrence of S. angustifolia in native 
grasslands and its absence in agroecosystems sug¬ 
gest it is indigenous to East Africa. Striga angus¬ 
tifolia is sympatric with and apparently related to 
5. pubiflora Klotzsch. and S. junodii (Mohamed, 
1994). The Indian species S. masuria superficially 
resembles 5. angustifolia, but the relationship be¬ 
tween these two species has not been investigated. 
Striga angustifolia is widespread in India and Sri 
Lanka, and is known from a single collection in 
Oman. See Hepper (1986) regarding typification. 


Selected specimens examined. MALAWI. Central: 0 
kill N of Kasungu, 12‘^55'S, 33°29'L, Grosvenor A' Henz 
lOdH (K); Kasungu Hills, 13°()'S, 33°15'K, Jackson 22H2 
(K); Kasungu National Park, 13°35'S, 33^32'L, Pawek 
120ISA (K): near Tamanda Mission, Robson 1094 (HM, 
K). Northern: Nyika Plateau, UP3()^S, 34°()d^, 1/e- 
Clounie 178 (K). Southern: Mount Mlanje above laklui- 
bula, 16°5'S, 35''40'E, Hepper 7368 (K); Saturi Stream, 
Likhubulci Valley, Mulanj Mountain, 16°15^S, 35°27 L, 
Chapman & E. G. 7186, 9000 (K); Zomba Mountain, (dii- 
vunde Valley, I5^30\S, 35°PTL, Iai Croiz 273S (MO); 
Zomba, 15°30'S, 35"HrE, Hepper 7333 (K). MOZAM¬ 
BIQUE. Inhanihane: Mabote, 22°5'S, 34^5'E, de Koning 
7703 (K). Niassa: Marrupa, LS’^B'S, 37°3()T", Nuviinga 
471 (K). TANZANIA. Ruvuina: just E Songea Disiriet 
Boundary, 1()°42'S, 35°37'F., Milne-Redhead X' Taylor 
10577 (K); Songea, 3 km W of Gumbiro, KPlo'S. 
35''42'E, Milne-Redhead & Taylor 10024 (K); S of Hangi 
River, 64 ktii from Songea on Njonil)e Road, also eolleeted 
120 km from Songea on l.indi road, Songea District. 
9°52'S, ;15°22'K. Gilbert 178H9 (K). ZAMBIA. Southern: 
17 mi. NK of Glioma, Braehystegia Wood. I6°40'S. 
27°I8'E. Hutchison & Gilbert 3587 (K); Glioma. l6°S.^i'S. 
26°5y'E. Robinson 1214 (K). ZIMB.XBWE. Maiiiealaiul: 
Inyanga, (diesliire, 18°I5’S, .'f2°4fGE. Norlindh & Wei- 
tnarck 4878 (K); Inyanga. Gliikori Resi'ne. 

32°,40'E, Masierson 217 (K); Umtali. Zimunya Reserve. 
18°.'>0'S. .32°37'E. Chose 6854 (K). Maslionalaiul North: 
River Ruya, 16°,30'S. 31°20'E, Philcox & Drummond 
9054 (K). IVIashonalaiicI South: (ioromon/.i. Kojije Dom- 
hosliawa, 17°40'S. 31°34'E. Rhilcox et al. 9(m (K): C,o- 
romonzi. Kopje Ngoniakurira, 17°.S8'S, 3I°22'E, Dhilcox 
et al. 9127 (K); Lower Sabi. Vid«“w. 19°2()'S. .3l°2.5'f.. 
Videw 8110 (K): Maelieke, I8°()'S, 3r47'E, Kyles 8799 


I 


I8°0'S. 


(K); Marandidlas, Gliarter Estate. I8°1.3'.S. .31°20'L. 
Cleghorn 23.57 (K). 


4. Striga asiatica (L.) Kuntze, Rev. Gen. PI. 2: 
466. 1891. Buchnera asiatica L., Sp. PI.: 630. 
1753. TYPE: Comoro Islands. St. Joanna, 7b- 
reen s.n. (LINN, photograph!). 

Plant annual, up to 40 cm tall, stiffly erect, usu¬ 
ally branched from middle, scabrous, hispid, stem 

obtusely square. Leaves (10—)20-50 X 1—3 mm, 

linear or narrowly elliptic, opposite, longer than in- 
temodes, margin entire, veins obscure. Lower 

bracts 15-35(-50) X 1-3 mm, leaf-like, upper 

bracts lanceolate, all bracts longer than calyx. 
Flowers alternate in lax terminal racemes, rac 
longer than vegetative stem. Calyx 10-ribbed, 7—9 
mm long; tube 5-7 mm long; lobes 5, equal, or 6 
to 8 unequal, narrowly lanceolate, < Vi tube length. 
(jOrolla red with yellow throat, occasionally yellow, 
tul )e 11—14 mm long, bent and expanded distally 
above i-alyx, sparsely to densely pubescent; lobes 
of lower lip 3-5 X 2-3 mm, obovate, spreading, 
upper lip 3 X 3^(-7) mm, emarginate, wider than 

I 


ong. 


Tht* red-flowered witchweed, which 


ly 


damages sorghum [Sorghum bicolor (L.) Moench.], 
maize {Zea mays L.), and other crops, is ,S’. asiatica. 

Hepper (1974) retained the name 5. asiatica for 
the well-branched plant with dark-colored flowers 

: used for many years for the 


over .S. lutea, the 
species of agronomic importance (e.g., in the Unit¬ 
ed States, Sand et al., 1990). Striga lutea (see dis¬ 
cussion below) and S. hirsuta may also have red 
corollas. 

Striga lutea and S’, hirsuta can also attack crops, 
but with no discernible damage. Because of con¬ 
fusion among these plants, reports in the literature 
of a red-flowered witchweed damaging a crop need 
to be verified. 

Some workers, e.g., Musselman and Hepper 
(1986). hate lumped .S. asiatica, S. lutea, and S. 
hirsuta as a single species. S. asiatica. However, 
Mohamed (1994) repoiled consistent morphologi- 
al, ecological, and phenological differences among 
these atid eoncluih’d that three taxa should indeed 

be recognized. 

Th(‘ geographical range of S. astatica includes 
southern and central .Africa, where it is common on 
light sandy soils. It has also been coll ected from 

Abu Zaabal, Nilo Delta, Egypt (Fig. 4), no doubt 

through coritamiiiated grain seed, which is a major 
source of dispersal (Berner et al., 1992). In Mad¬ 
agascar and south(*rn Africa, t'specially Botswana, 
N. asiatica does most damage to crops like sor- 


c 
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Kigun- 4. l)islril»ulion l)as«‘<l on spt-cimetLs oi Sirica asialictt (circlo) and .S. r/.v/x'ro (trianglo). 


ghuin, maize, and millet [Pennisetuni aniericanuni 
(L.) Schumann] (Ralston et al., 1987). 

Striga (Viiatica is not recorded as a pest in Africa 
outside this region except in Kenya (Musselman, 
unpublished) and its introduction in the Republic 
of Togo (Agbobli, 1991). Recently, rice in Mada¬ 
gascar has been attacked by S. asiatica (Geiger et 

al., 1996). 

The center of origin of S. asiatica is most likely 

African (Raynal-Roques, 1991); it probably evolved 
in southern Africa, Madagascar, or the Mascarenes. 
This assumption is supported by the presence of 
the very similar and putatively related (Mohamed, 
1994) S', elegans Benth. only in southern and east¬ 
ern Africa. If correct, then the S. asiatica popula¬ 
tion introduced to the Carolinas in the United 
States came from southern Africa. Allozyme studies 
indicate that the introduction occurTe<l once from 
an autogamous population (Werth et al., 1984). 


Selected specimens examined. ANtiOl.A. ('iiaiiza 
North: Cassoalala, 9°2.5'S, 14°2()'K, Anonymous H!i47 
(K). Huambo: I2°4rs, ir/5'K, M^^lman 1769 (K). Lo- 
anda: Zenziido. H°48^S, 13°I4^K, (ri)ssueller 4466 (K). 
BOI^WANA. C<*ntral Mahalatswe Lands 2(K) krn N of (ia- 
harone, Musselman 7003 (ODU). Central: Swooning, ru'ar 
Serowe, 22°28'S, 2()°47'K, Mitchison 1975 (K). Cliobe: 
Formal)arhena, near Pandanialenga, 124®24'K, 
Musselman et al. 9/4/86 (ODU). Ngainiland: Ok avango, 
Moremi Viildlilc. |«>°1()'S, 2;n6'h;. Smith (K). 

Southern: l.(»l)alsi. Magaliane. 25°I2'.S. 2.'>°.48'K, f)e Hell 
H/H (K). HlIHUNDI. Eastern: Asirida (Kid )ona Ineae), 
2°.TVS. 29°45'K, Michel S367 (K). CONtiO. Kinshasa: 
Kinshasa (l-iMipoldville). 4°2()'S. l!>°li)'K. Haldwin .\.n. 

(K). DKMOCK ATIC KKI’UBI.IC OK CONGO. Bas-Zaire: 

Koina, .')°48 S. I.UO’K, Soyaux 18*-) (K). Kasai Oriental: 
(;andajika. ()°4.'S'S. 2.r57'K, Sieher 2401 ((dl). I•;(;VIT. 
Delta: Abu Zaalial. 3I°2I'K, Klhadi A- Khattah 

90/188 (S). KENYA. Coast: Kilifi, .'US.'i'.S. ;WT>5'K, Mog- 

gndge 548 (K). Eastern: Jakake Forest. Jeffery K242 (K). 
Nairobi: Nairobi. 1°I7'S. .3()°48'K. Napier 5! (K). North 
Eastern: Cbom Airship. 18 mi. NW Kiiinga. r.l.'i'.S. 
41 22 K. (rdlespie 180 (K). Rift Valley: Isiolo lo Mathews 
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Range, ()°24'N, 37°33'K. and Mountain Nyim. 2°10'N. 
36°5()'K. Nesbould 1958 (K). RKSOTIIO. Western: Ma- 
felieng, 29°5()'S, 27°10'K. F.H. 6431 (K). MADAGAS¬ 
CAR. Southern: Katoala. S ol Atniiovotnhe. 25°R'S, 
46°5'E, Decary 9014 (US). MAI>AW1. Central: Bunda 
Agriculture College Farm. 23 km S of Lilongwe. 14°8'S, 
.3.3°47'K, Brunimit 8661 (K). Northern: Rumpi. I mi. u|) 
Shelinda River, 1()°55'S, 33°53'E. Dawek 12566 (K). 
Southern:L ower JShire Valley, 15°45'S, 35‘^()'K, Ijuvrerue 
15 (K). MOZAMBIQUE. Cabo Delgado: 15 km on Mo- 
eimboa—Mueda Rocid, 10°40^S, 40^35 K, Jasen 8158 (K). 


Striga aspera van schweinfurthii Skan, FI. 1Vop. Air. 4(2): 
403, l^X)6. 'FYPE: Sudan. Schweinfurih 1992 (liolo- 

lype, K!). 

Striga aspera \‘dr. filiform is Benth., in DC. l^rodr. 10: 501. 
1846. 1TPE: Niger. Vogel 15 (liolotype, K!). 


Annual, to 53 


tall, slender, unhranehed or 


branched from the middle, densely hispid, stem ob¬ 
tusely square. Leaves (10“)20—35(—60) X 1(—2) 


mm, opposite, linear. 


ding or spreading, lon- 


Gaza: 3 km from Chibuto, 24°39'S, 33°30'E, l)e l^emes ger than intemodes, margin entire, veins obscure. 

& Halsinhas 92 (K). Inhanibane: (iovuro, 7 km from Lower bracts 8—30(^0) mm, leaf-like, longer than 
Banamana, 24°2^S, 34^54^E, Correia & Maripies 4142 (K). 

Maniea: Odzi River Valley, 18"59'S, 32"37'E, Jeagu 84 
(K). Maputo: Namaacha, 25°59'S, 32°05'E, Sousa 555 


calyx, upper bracts lanceolate, shorter than calyx. 
Flowers alternate in open racemes, raceme shorter 


(K). Niassa: E Coast of Lake Nyasa, Johnson 101 (K). than vegetative stem. Calyx 5-ribbed, 5-10 mm 

long; tube 4—6 mm long; lobes 5, almost equal, lin¬ 
ear, 3-5 mm long, as long as tube. Corolla weakly 
bilabiate, pinkish pui 7 )le (rarely white), tube 12—16 
mm long, bent and ex[)anded distally above calyx, 
sparsely glandular-pubescent; lobes of lower lip 4— 


Zaiiibezia: Lugela, Hamagru, 16°25 S, 36*^43'E. haulk- 
ner 90 (K). NAMIBIA. Owanibo: Olukoiida 18°()'S, 
I6°3'E, Reed 8/1888 (K). SOUTH AFRICA. Natal: Dur¬ 
ban North, Prospect, 29°55'S, 30°56^E, horbes 1/1929 
(K). Nxikazi: Kangwane Homeland, Musselman 7022 
(ODU). Orange Free State: Kroonstad, 27'^46'S. 


27°12'E. Rogers 96 (US). Transki: Grigualand^Fast, Cly- g x 2-5 mm, obovate, up|)er lip 3-7 X 4-7 mm, 

emarginate or subtruncate, as long as wide. 

Superficially, Striga heniumthica and S. aspera re- 


dis-dall, 30°4()'S, 29°()T:, Tyson 1222 (GH). Transvaal: 
near Pretoria, 25‘^4()'S, 28°10'E, Gkvile 41 (K). SUDAN. 
Al-jazirab: (nr. Anonymous 2159 (K). Bahr Al-Gabal: 
Addai, 9°5()'N, 24''()'E, AnonymoiLS 2180 (K). Northern: 
(ihattas, Schweinfurth 2285 (K). Jungali: Bor, Zandi 

Land, Li Atafu, 6°I2'N, 3r2()'E, Wyld 225 (K). TAN¬ 
ZANIA. Arusha: Endal)ash. Lake Manyara National 
Park, 3°4()'S, 35°50'E, Greenway & Polhill 11805 (K). 
Dar es Salaam: Dar es Salaam, 6^47'S, 39°18'E. Kuntzi 


se 


( 


mbl 


e one 


another. There are three characters to 


listinguish betwcfui them: corolla tube' bend, pubes¬ 
cence, cind size of calyx lol)es. In the field, S, aspera 
c*an be diffeaemtiateMl from S. heniumthica by its slen- 

I^Ul' Otuumil* i->^ilt k. 701CICII I I ^ \J ~T i E 1 IIaILa 

7/iv94 (US). Iringa: Ruaha National Park, at road to l,lo- 'I*'*' 
di. 7°4()'S, 3.5°25'E. Rjronslad 1294 (K). Limli: Naching- distally above th«‘ calyx tc«*th. The tube of ,S’. her- 

wea. 1()°28'S, 38°49'E, Anderson 846 (K). Mafia Islaiul: monthica, on the other hand, bends in the middle, 

Kikuni, Greenway 5097 (K). Mara: Karnpi Ya Mawe. 2r> proximalK within the calyx teeth. Unfortu- 

mi. from Scronera Musoma, 1°30'S, 34°6'E, Green wav ^ i n i * *1 • * r ♦ 

I0C>I9(K). Morogoro: Nguru Mountains, 6 3 S, 3f 26 E, 1 1 1 1 i l i 

Thidin & Mlioro 3140 (K). Mwanza: Nyalianga. 2°2()'S. Striga aspera is sparsely glandular-puliescent, while 

33°3'E, Tanner 810 (K). Pwani: 23 km SE of Bagamoyo. ,S'. hernumthira lacks a glandular-pubesc ent corolla 

6°.f4’S, .i9°UE. Thnlin & Afhroro 488 (K). Rukwa: rum- tube The glandular pubescc'iic'e of the c’orolla and 

I,.. 7"3()'S. 3I”45J-:, .377B (K3 R„yu„..= Tm,- ,l„. ^har- 

(K). Shinyanga: Shinyat.ga, 3°30'S, 33°.3()'E. Owner ‘““^rs separating these two species. Calyx lobes in 

2005 (K). Singinda: Manyoni, S of Itigi Station. .'i°37'S. ,S. aspera are almost e(|ual to the tube length with 

34°27'E, Greenway & Polhill 11786 (k). Tanga: Dahali- the adaxial lobe more than 1 mm long, whereas the 


Madanga, 4"’45'S, ,39°'E, Tanner 8018 (K). Zanzibar: 

Chaani, and Pemba, Greenway 1204 (K). U(/ANDA. East¬ 
ern: Amuria, 2°4'N., 33°37'E, Williams 82 (K). Z/\MB1A. 

Central: near Kapushi River, Lukanga Plains. Lt°30'S. thica. 


lobes of 5. heniumthica are short, triangular. The 
adaxial lobt* is less than I mm long in .S. hernwn- 


Leaves of .S. heniumthica are more than 2 mm 
wide, whereas leaves of S. aspera are rarely 2 mm 


27°40'E, Troprell 2050 (K). Eastern: Luangwa Valley, 

Tunwe Munkanya, 14°2'S, .30°3()'f., I^hiri 79 (K). North- 

ern: Chisnoima Falls. Luomhi River. l()°f)'S. 3I°()'E. ^vide. This and tin- smaller stems make the overall 
Richards 5230 (K). ZIMBABWE. Ma.slionaland North: . i i . 

MKlIanil,. ,.a«, Makava. IT'IVS. 32”42’E. V "f "I""; 

17/86 (ODU). Matabeleland North: Bulawayo, Water¬ 
ford, 2()°7'S, 28°32'E. Norrgrann 459 (K). Midlands: 


Striga aspera and S. hermonthica interbreed; 
both are outbreeders. Aigbokhan et cd. (1998, 


Gwelo, Msasa-Mnoiiflo, Senka Area, 19 0 S, 29 4() E, Ihe- 2000) (lemonstral<*(l a bigb rate of iiiterfertility be- 
gel 1912 (K). tween the two specie's. Moiphologieal differences 

between the' two species, compared to within-spe- 
Striga aspera (Willd.) Benth., Companion Bot. eies variation, and the low germination percentage 
Mag. 1: 362. 1835. Euphrasia aspera Willd., of thc'ir hybrids’ seeds (Aigbokhan et al., 1998), 

Syst. 2: 776. 1801. TYPE: Ghana. Isert s.n. support the current taxonomic treatment of reeog- 

(holotype, BM!; isotype, C not seen). nizing two specie's. Chromosome numbers are also 
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different, with S. (ispera N — 18 and 5. hernwnthica 
N = 19 (Aigl)okhan et al., 1998). 

Striga (ispera, in its more delicate fonns, may 
resemhle ,S. brachycalyx Skan and 5. passargei, and 
the three spt‘cies are sympatric- in most of their 
range. 

Striga (ispera is in the Sahelian and Sudanian 


domains of Africa (Fig. 4), from Senegal to Sudan 
between 4°4.VN and l.’5°18^N (Fig. 4). Together 

with <S. gesnerioides and S. hermonthica it has the 
most northern distribution of all species. Unlike 5. 
hermonthica, however, the range of 5. aspera does 
not extend south of the equator. Striga aspera has 
been reported to attack maize but not .sorghum in 


1988) 


Stapf] 


extetision of agriculture 


other species), and sugarcane in West Africa (Park¬ 
er & Riches, 1993). The 

into natural grasslands may expose crops to this 

species, especially in West Africa where it is com¬ 
mon. 

Kenfack et al. (1996) have shown that ,S. aspera 
in northern Cameroon has the broadest host range 
(Poaceae and Cyperaceae, 18 genera, 24 species) 
of th e eight species of witchweeds they studie<l. 

Selected siH’ciiiK'ns examined. lUdlKINA KASO. (Cen¬ 
ter East: .'S kin IN of Icnkodogo, I I°.5()'N, ()°I‘rW, Safa 
.Mu.'i.'ielnian l()/2.'>/87 (01)11). Ea.sterii: hada N'(»oiirina. 
I2°I2’N. ()°2.'>’K, Rayuat 22127 (K). Haul Bassins: Ban- 
fora. I()°5()'N. 4°.5()'Vl. Raynal 22394, 22395 (K). North¬ 
ern: 5 km K of {;o(li, 1 T.'j.'S'N. 2°2 f'K, Safa cti' .Mimelman 
10/12/87 (01)11). Volla: Boroino, I UljO'N, 2°.S.S'W, Wovn- 
al 22309 (K). (.AMEBOOIN. Northern: (iliamps/Pietl- 
monl. Maroua, l()°;f.5'N. I U22'K. Meurillon 1363 (K). 
CKNTHAI. AIBICAN RKI’UBI.K;. Vakaga: Dongolo 
Plain.s, 2I°24'E. Fay 2794 (K). KTHIOIMA. Si- 

danio: Upper Birr .Slate Karin. N of Bore. 4°4.‘VN. 
.■17°40'K. Parker 4065 (K). (GAMBIA. Central: Denli. Ter¬ 
ry 3173 (K). Eastern: Basse. l.r2r>'N, I4°28'U. Terry 
1942 (K). (jHANA. Eastern: 2/.3 of way between Adi- 
darne and Ho, 6°4()'N, ()°:i()'K, Morton s.n, (K). Norlli- 
eni: just N of Bridge on Kintarnpo to fainale lioad. 

tt 25 N, I .^0 Vlf, Hossain ct Agyahwnh 37H2t> (K). Upper; 
Bolgatanga, 1()°4() N, ()°5()^W, Hossain tt* Agyakwah 
37H29 (K, US). (UUNKA. Eastern: Kankan, l()°5()'N, 
<r2()'W, Pohegnin 1020 (K). IVOBY COAST. Central: 
CIDT Office at Kouio, 45 km .N o( Boiiamloiigoii. ‘>°()'N. 
6°;f2'W. Riches 230. 233 (K). MAI.I. Koulihoro: I I km 

N of Didieiii, 8°2.'5’W. MiLs.selman Mohained 

lO/O/tUt (OI)LI). .Segoii: Famahoiigoii. 17 km from Sokolo. 
14 59 N. () IW Rayiial 225HI (K). NK/KB. Boundom 

to (.lielimari. Saadon IH,i9 (K). Dosso: Doiigoiidoiitehi. 

I.r.SO'N. 4°8'K. rark(>r 2314 (ODIJ). Maradi: Dan ls.sa 
Boad. 5 mi. from Maradi. l.r.fO'IN. 7°7'K. Hall 452 (K). 
NKiKBIA. Banehi: Ha.ssaii Kslale. I.niia Boad. I0°1()'N. 
0°2()'K. AVie/i/vr 9/26/80 (OD LI). Kano: 7 km Sof Kalsina 

on Kano Boad (16.) km N Kaiio). I2°.^7"I\. 7°4()'K. Parker 
2046 (K). Plateau: Jos I’lateau. Narogiila. 9°50'N. 
4°;).''>'K. htwlor ai- Hall ii 4650H (K). Sokolo: 10 mi. N 
of Bii.ssa. 50 mi. S of Velwa. I0°15'N. 4°35'K. Ciwk 3.5H 

(K). Sf,Nl*.( f,'\ I ttrii^ntal: 11 km !\f. o( Velingara. 


I.')°26'N. I3°.5.5'W. Musselrnan 7085 (K. ODD). .SUDAN. 

Bahr Al-Gliazal ; on Hiv(‘r Sue, between Beili and Wau, 

7"1()'N, 28°()'K, Meyrrs 7329 (GH, K). Jungali: 12 km K 
of Nyany, 80 km N of Bor, 6^52'N, 5r25'K, lAuk HI/132 
(K). South Kurdufan: Dilling, Nul)a Mountains, 12^5'N, 
29°l-rK, Andrews 6 (K). Up|>er Nile: Djur, Jerilia (diaf- 

fas. 8°30'N, 28^35'K, Srhweinfurth 1992 (S). 


6. Striga bilabiala (Thunb.) Kuntze, Rev. Gen. 
PI. 3(2): 240. 1898. Buchnera bilabiata 
Thunb., Prodr. PI. Cap 100. 1800. TYPE: 
South Africa. Thunberg s.n. (holotype, UPS!). 

Perennial, 20-60 cm tall, stiffly erect, un¬ 
branched or with 2 to 3 branches from below mid¬ 
dle, pilose or scabrous hispid. Stem either terete, 
square and furrowed, or winged. Leaves 2-6 X 1- 
2 mm, lanceolate, appressed, or 10—60 X l-2(-5) 
mm, linear, ascending or spreading, shorter or lon¬ 
ger than intemodes, margin entire, veins oliscure. 
Bracts 5—20 X 1—.1 mm, linear or lanceolate, short¬ 
er or longer than calyx. Calyx tubular, 5-ril)bed, 4- 
12 mm long; tube 2—6(—8) mm long; lobes 4 equal 
or 5 unequal, linear or deflate, 1—5 mm long. Co¬ 
rolla densely pubescent, tube 7-17 mm, bent and 
expanded proximally or di.stally; lobes of lower lip 

l^(-7) X 1-2 mm, upper lip 2-4(—7) X (l-)2— 
4(—7) mm, the three lobes of the lower lip and the 
two lobes of the upper lip are fused almost their 
entire length fonning a strongly bilabiate corolla, 
tips obtuse or acute, short. 


The lack of dependable characters separating S’. 
bilabiata, S. rowlandii Engl., S. barteri Engl., S. 
ledermunnii Pilger, and S. welwitschii Engl, led 
Hepper (1960) to reduc'e these species to subspt*- 
c-ies of S', bilabiata. Statistical analysis of popula¬ 
tions of eac h subspecies of S. bilabiata supported 
Heppers treatment (Mohamed, 1994). All subspe¬ 
cies of S’, bilabiata fonii a natural group with c‘har- 
acters grading into one another. Like S. bilabiata, 
S’, linearifolia also possesses a strongly bilabiate 
corolla, winged stem, perennial habit, and oc c'urs 


linearifoli 


a sixth subspecies of S. bilabiata; oth 


e 


2 


we 


follow Hepper (1960). 

The following is a key, followed by bricT dc\scrip- 
tions, of the subspecies of S. bilabiata: 


K i; ^ 
I. 

r. 


ro SUHSI'KCIKS OK .S'. Hll.lHim 


Bract liriiadcr lliaii leaf: lower corolla lobes ob- 

tuse ... 

Bract narrower than leaf, lower corolla 1o1m‘.s 
acute _ 




2 ( 1 ) 


9 ' 


Calyx lolies siibiilalc', about same length as 
IuIm', (lowers opposite in spikes, spike as long 

as v<“g<‘lative stem . 6b. siibsp. bilabiata 

Calyx lobc's lanceolate. < Vi tube length, (low- 
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Figure 5. Distribution based on specimens of Striga hilahiata subsp. harteri (diamond), .S. bilabiata subsp. bilabiata 
(circle), and S. bilabiata subsp. rowlandii (triangle). 


4(3). 


4 \ 


5(4). 


5'. 


ers imbricate in strobilus-like spikes, spike 
mucb shorter than vegetative stem . 


3(1). Leaf scale-like, 


6c. sul)sp. jaegeri 



1 cm long, plant covered 


with appressed, hispid hairs: corolla bent prox- 
imally within calyx teeth .... 6e. subsp. linearifolia 
3'. Leaf not scale-like, 3-8 mm long; plant covered 

with soft or hispid divergent hairs; corolla bent 

distally above calyx . .. 4 

l^lant ciliate; inflorescence strobilus-like; calyx 

m' 

5 mm long . 6d. subsp. ledennannii 

Plant pilose; inflorescence not strobilus-like; 

calyx 6—12 mm long... 5 

Stem winged; calyx lobes deflate, % tube 

length; spike shorter than vegetative stem - 

.....— 6f. subsf). rowlandii 

Stem terete; calyx lobes linear, equaling tulie 

length; spike longer than vegetative stem - 

.......—. 6a. subsp. barteri 


6a. Striga bilabiata subsp. barteri (Engl.). Hep- 

per, Kew Bull. 14: 414. 1960. Striga barteri 
Engl., Bot. Jahrb. Syst. 23: 514. 1897. TYPE: 

Nigeria. Nupe, Barter 1170 (holotype, K!). 

Striga glandulifera Kngl., Bot. Jahrb. Syst. 23: 514, fig. 
H-j. 1897. TYPE: Sudan. Schweinfurth 29SI (iso¬ 
type, K!). 

Plant to 18 cm tall, usually unbranched, densely 
pilose with divergent hairs, stem terete. Leaves 10— 
40 X 1-3 mm, linear, spreading, tortuous when dry. 


longer than intemodes. Lower bracts 10-22(-45) X 
1 mm, linear, longer than calyx, upper bracts lan¬ 
ceolate, shorter than calyx. Flowers alternate, the 
upper ones opposite, forming long open spikes, 
spike longer than vegetative stem. Calyx 6—12 mm 
long; tube 4(—8) mm long; lobes 5, unequal, linear, 
3^ mm long, about the same length as tube. Co¬ 
rolla lilac or pinkish, 12-14 mm long, bent and 
expanded distally above calyx, tube pubescent or 
glandular-pubescent; lobes of lower lip 2-3 X 1 
mm, tips acute, upper lip 2-4 X 2 mm, tips acute. 

The range of S. hilahiata subsp. barteri extends 
from Senegal to southern Sudan and south into 
Uganda and Tanzania ixflween 14°N and 3°10'S 
(Fig. 5). Within this region, it occurs only in small 
scattered populations among grasses in rocky sa¬ 
vanna woodland. 


Sele('te(l specinieiLs examuied. BUHl INDl. Kuyigi: Ki- 

gamba, 3°6'S. 50 33'E. Reekmans 7125. 7/66 (K). 
CHAD. I^ogoiie-Orifuilal: Doha. 8°59'N, 1()°5LL, klli- 
ott s.n. (K). (flUNKA. Northwest: K ouroussa, Banko, 

1(C45'N, 9C54'\\. Adam 2M96 (MO). CL INEA BISSAU. 
Southern : Madina do Boc. IL45'\. I4°15^\X'. hpirito 
Santo 5199 (K); Ki[)karn*n, Hilt 755 (K). M ALL Kayes: 
Madina, 13°25'N, 8"48'W, Robert 16608 (K). NIGEB. 
Harter 11 70 (GW). MtiEltlA. Kwara: slope near waterfall 
al betid o( jebba (Oen. 9°5^\. U5()'L. Meckle lOl I (K). 
RWANDA. Southern: Miilara, Ngaraiiia, 2^2()'S, 
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AI('iU)l 4116 (K). SKNK(iAL. Oriental: Taniha- 
counda, Hasirik, IT45'N, \A°Uy\i\ Adam 17^)17, 17934 
(MO), lull a 162 (K). SL)|)AI\. Kquatoria: Zaruli-larul, 
ll)l)a. rSO'N, 29°1()'K, Wyld 725 (RM). TANZANIA. 

Mwaiiza: Nyanharif^a, Ngara, 3°I()'S, 3,4°H'K, 

Tanner SI 10 (K). Ziwa Ma^haribi: Buk()l)a, iH‘ar Nddnui, 
r3()'S, 3ri()T:, Harrer 2227 (K): W Lake Province, l.u- 
sahanga, Hiharainulo, 2°52'S, 3I°12'L, Tanner 5655 (K): 
W lak(‘ Prov., Muriikurazo, Hiigiifi, Ngara, 2‘^25'S. 
3(nr>T;, Tanner 5108 (K). U(;ANI)A Eastern: Sorali, 
Ka|)iri Perr>, rT'VN, 3:r35'E, Lind 340 (K). North Bu- 
ganda: Rulcnnha-Singo, ITTN, 31^35'K, Brown 2027 (K): 
Kainlxiga, Kizezi, 1°()'S, 29°SH'K, Parseglove 2711 (K). 
Northern: 2 krn SK of Kikandwa, 3°38'N, 32°7'K, hosier 
& Morrison 2337 (K). South Biigancia: Masaka, (P2LS, 
31°45'L. EUioit 1481 (K): Mul)ende, Liikwarnnigo Hills, 
l°()'N, 31°()'h. Ixinbrester 18 (K). Western: Muhende, 
rS'N. 3rrTK, Lind 2027 (K), Plant 706 (K); loro, Oruha 
Hill. ()^25'N, 3()°30'K, Eggeling 4033 (K). 


6b. Siriga bilabiata Kuntze suhsp. bilabiala 

Striga thunhergii Henlh., Companion Rot. Mag. 1: 363. 
IH35. rVPL: Botswana. ('/ jAnonymous 2494 (holo- 
ly|)e, k!). 

Siriga thunhergii mw. grandiflora Renlh., in DO. Prodr. 10: 
502. IR46. rVPK: South Africa. Kat River Poort, 
Drege 22971) (holotype, K!). 

Siriga welwitsrhii Engl., Rot. Jahrh. Sysl. 23: 514. 12, (ig. 
E, (L 1897. d'YPE: Angola. Welwitsrh 5821/5820 

(hololy|)e, K!; isolype. RM!). 

Striga thunhergii var. grandiflora Engl., in Ranni Kuiumh*- 
Sainh. Ex[)c‘d. 369. P)03. TYPE: Angola. I^)ngarnin- 
diing, Baum 552 (holotype. K!). 


Plant 20(^0) cm tall. 


ally unbranched or 


with 2 or 3 branc'hes from base, scabrous, densely 
hispid with divergent hairs, stem square, furrowed. 

Leaves 10-20(“30) X 1(“2) mm, li 


or 


lane 


•eo- 


late, ascending, decussate, longer than intemodes. 
All hracts similar, 6-18 X 1-3 mm, lanceolate, cil- 
iate, enclosing calyx, broader than leaves. Flowers 
opposite in short, dense spikes, spike as long as 


vegetative stem. Calyx 6-10 mm long; tul)e 3—5(—7) 
mm long; lobes 5, unequal, subulate, 3—5 mm long, 
about the same length as tube. Corolla white or 
mauve, tul )e 10-15 mm long, bent and expanded 
proximally within calyx teeth, densely glandular- 
pubescent; lobes of lower lip 2-4 X 1-2 mm, tips 
obtuse', upper lip 2-5(-7) X 2-4 mm, tips obtuse. 

Stnga hilabidtd subsp. hilahiata is found oidy 

between 2°22'S and 34°02'S (Fig. 5) in southern 
Democratic Republic of Congo, Zambia, Angola, 
Zimi^abwe, Botswana, and South Africa. It is less 
frequent to the north and unknown from the East 
African coast. This subspecies varies considerably 
in height but is typically about 20 cm tall. Striga 
bilabiata subsp. bilabiata is strongly autogamous 

(Ralston et al., 1987). 


Selected si>erimens examined. ANCiOLA. Baiigiiella: 


Raiiguella, 12^36'S. 13°2()'E, (iossweller 2234 (K). IVliix- 
ioo: 2 nii. N of Jinxde River bridge on Caianda—Mwini- 
lunga road. 11°17'S, 23°48'E. Richards 17147 (K). R()1- 
SWANA. 3 rni. SW Nzirizi down ()nuiranil>a M|)ungii. 
Vl^inter 3995 (K). NganiilatuI: hanks ol Okavango River 
at Riinlu. Pm'S, 23°15T:. Winter & Marais 4478. 4913 
(K). North District: Tsetse Ely Camp. W of Parakarungu, 
Larnhrecht 264 (K). Southern: Digkatlong Raneh, 

25^4()'S, 25^3'E. Hansen 3016 (K, MO). DEMOCR ATIC 
REPUBLIC OE CONGO. Kivu: (>.3 km NW of Katshun- 
gu. 2°22'S. 27°22'E, Anonymous 4863 (K). Shaha: Ka¬ 
tanga. Riano Plateau, 7°()'S, 27°22'E, Russell 41 (K). LE¬ 
SOTHO. Central: N of Blue Mountains Pass, 29°3()'S, 
28°3()'E. Dieterlen 527 (K). Northern: Lerihe, 28°58'S, 
28°()'E, Dieterlen 529 (K). MALAW 1. Central: I .ilongw'v. 

l.r.W'S. 3.r47'K. Jackson M9 (K). IVI()ZAIV18I(,)UK. Ma¬ 
puto: Namaaclia, Ml. Potiduine. 2f)°()'S. '^2°2^s'E. Schuler 
Ji: Nuvunga (K). NAMIBIA. Windhoek: 20 iiii. SW 
ol W iiullioek. Farm Hari.s. 22°3r>'.S. 17°4'K. Winter 2.>H) 
(K). SOUTH AFRICA. Ca|»e: Stoekenstrom, Nogshaek, 
32°4()'S, 26^5()'E, hdghton 2948 (MO). Natal: Rethh- 
hern. Royal National Park, fugela River, 28°45'S. 
29^28'E. Ross 2240 (K). Orange Free State: Rarkly 
West. Oistaalfrontein. 28°3()'S. 24°26'E, Acocks 1481 (K). 
Transkei: (Jri(|ualand F^ast. Clydesdall, 3()°40'S. 29°()'E, 
Tyson 894 ((41). Transvaal: All)anv. Aliee<lale Road, 


26°6'S, 28"5'E. Bayliss 8112 (MO. US). SWAZILAND. 

Ilhohho: 5 km NW of Mhahane, 26°I8\S, 31T)'E, Kemp 
701 (MO. I S). Matobo: Earrn Resua Kohila. Miller 7260 
(K). ZAMBIA. Central: 5 mi. from Murnhw'a on Road to 
kalue Hoek. 15°()'S, 26°52T", Drummond X: (Aiokson 
6185 (k). Copperhelt: 3 km NE of Mufulira. I2^3()'S, 
28°I7'E. Cruse 372 (K). Lusaka: Rrokt'n Hill, I4°3()'S, 
28°29'E. Mutimushi 932 (k). Mbala: Lvopa Plain. Sanane 
980 (k). Northern: 16 km N of Mhala, 8°4()'S, 3I°I5'E, 
Philcox et al. 10170 (k). Western: 4 mi. N of kaloho. 
14^55'S, 22^3()'E, Drummond & Cookson 6451 (k). ZIM- 
RARW E. Earrn Resna kohila. Miller 2630. 2671. 5737 

(k). Loinagiindi: (ireat Dyke. Philcox & Muller 9080 (k). 
Manicaland: Inyanga, Cheshire, I8°I5'S. 32 42'E. \or- 
lindh Ji: Weimarck 44347 (k). Mashonaland South: Ma- 
(‘heke. I8°6'S, 31°47'E, Eyles 2015 (k). Mataheleland 
South: Matofx), 2()°28'S. 28°29'E, Miller 1590 (MO). 


6c. Siriga bilabiata subsp. jaegeri Hepper, Kew 

Bull. 14: 415. 1960. TYPE: Mali. Massif de 
Kita, Jaeger k.2 (753/51) (holotype, K!). 


Nriga brouitletu IVlielearek, Bull. Jard. Rot. Relg. Bull. 

Nat. Plantentuin Relg. 58: 121-127. I9}m. TYPE: 

(hiinea (Conakry). Mt. kankan: kouml)ankourou, Li- 
sowski 80579 (holotype, POZ(L plioto!: isoty[)e, RR 
not seen). 


Plant 30-40 cm tall, unbranched, densely hispid 
with divergent hairs, stem winged. Leaves 40-70 
^ 2—3 mm, linear to narrowly elli{)tic, spreading, 
decussate, alternate toward the apex, with promi¬ 
nent midrib, longer than intemodes. All bracts sim¬ 
ilar, 9—11 X 3-4 mm, widely obovate, acuminate, 
ciliate, enclosing calyx, broader than leaves. Flow¬ 
ers imbricate in short, dense, strobilus-like spikes, 
spike much shorter than vegetative stem. Calyx 7— 
8 mm long; tube 5—6 mm long, lobes 4 equal, or 5 
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T). Distnl)ulion I)3SP(I on spociinons ol Stri^d hiloluttiit siilisj). (inun^lo), tS. hildhtata siil)s|). 

mannii (diamoiKl). and 5. hUaInnta siihsp. linearifolia (circle). 


unequal, lanceolate, 1—2 mm long, < Vi tube 
length. Corolla mauve, tube 15—17 mm long, bent 
and expanded distally above calyx, densely pubes¬ 
cent; lobes of lower lip 2-A X 2 mm, tips obtuse, 
upper lip 1.5—2.5 X 1—2 mm, tips obtuse. 

Striga hilabiata subsp. jaegeri is a rare taxon 
determined by its broad bracts and short compact 
spikes. It has been collected from savanna on rocky 
plateaus in Guinea, Senegal, and Mali between 
10°18'N and 13°50'N (Fig. 6). Striga bilahiata 

subsp. barteri and S. bilabiata subsp. jaegeri have 
more northerly distributions than S. bilabiata 
subsp. linearifolia and S. bilabiata subsp. rmvlandii 

(Figs. 5, 6). 


Selected specimens examined. GUINEA. Norllieni: o 
kin NW of Karifameriya. 11°55’N. 13°3()'V(. Ijsowski 
HO.SSI (BH). MAI.I. Kayes: Kila, 1.3°1()'N. 9°.34'N. Jae¬ 
ger 7S3/5I. 2541 (K). SENEGA!.. Oriental: Tainliacoiin- 
da, Gouloiimliou, I4°()'N, 13°4()’W, Adam I48f>l (MO). 


6d. Striga bilabiata subsp. ledermannii (Pilger) 

Hepper, Kew Bull. 14: 413. 1960. Striga led¬ 
ermannii Pilger, Bot. Jahrb. 45: 215. 1910. 
TYPE: Cameroon. Garoua, Ledermann 4529 
(lectotype, designated by Hepper (1960), 

BM!). 


Plant 36 cm tall, unbranched, scabrous, with cil- 
iate divergent hairs, stem winged. Leaves 10-23 X 
2-3(-5) mm, lanceolate, decussate, decurrent, ap- 
pn'ssed, enclosing stem, longer than intemodes. All 
bracts similar, 5-15 X 2-A mm, imbricate, elliptic 

or lanceolate, ciliate, enclosing calyx. Flowers im¬ 
bricate in short, dense, strobilus-like spikes, spike 
shorter than vegetative stem. Calyx .5 mm long; tube 
2.5-3 mm long, lobes 5, unequal, linear, 2-3 mm 
long, about the same length as tube. Corolla pink, 
tube 12 mm long, bent and expanded distally above 
calyx, usually retrorsely pubescent; lobes of lower 
lip 1-2 X 0.5-1 mm, short, tips acute or obtuse, 
upper lip .3 X 1—2 mm, tips obtuse. 


Striga bilabiata subsp. ledermannii is endemic 
D the north<*rn province of Cameroon between 9°N 
tid 10°N (Fig. 6). It is in(re(]uent. like other sub- 
pecies of ,S’. bil(d>ial<i, perhajis because it oidy par- 
sitizes perennial hosts such as lAtudctia .simplex 
Nees) C. E. Hubbard, SchizachYriitm sangmneum 
Betz.) Alston, and Hyparrhenia species (Kenfack 
■t al., 1996). .Although the hosts of other subspecies 
if ,S. bilabiata have not bci^n studied, parasitism of 
lerennial hosts may explain why ,S. bilabiata subsp. 
Hirteri, S. bilabiata subsp. linearifolia. and N. bil- 
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ahiata suhsp. jaegeri are infrequent and occur only 
in small populations. 


Selected sf>erimem examined. CAMKKOON. North¬ 
ern: 20 km SW of l)ourl)ey, Biatonmi, Fotiiix 2219 (K); 
2:t km S (mroua, 9°0'N, i;m'K. Mitsselman et al. 10/ 
l()/8tt (K, ODU); Hogalo by Itiver Bejuie, 9°0'N, 13°50'K. 
Talbot 313 (BM); Biiar lo Buala y°34'N, I.3°4()'K. Michael 
9531 (K); (>aroa. 9°16'N, I3°25'K, Ijedennann 4529 (BM); 
Jaiya Biige, 6°20'N. I6°I5’K. Michael 9706 (K); Koun- 
(Icii. I4°.38'K. Sa.ver 254 (K); near Koiil>out. 

y^'ST'N. I.3°4.5'K, Thomas 2452 (MO). 


6e. Strata bilabiate subsp. linearifolia (Sebum. 
& Thonn.) Mohamed, comb. nov. Basionym: 
Buchnera linearifolia Sebum. & Thonn., 
Beskr. Guin. PI.: 279. 1827. Striga linearifolia 
(Sebum. & Thonn.) Hepper, Kew Bull. 14: 
416. 1960. TYPE: Ghana. Thonning 284 (ho- 
lotype, C, liolotype negative # 2785, 2786; iso¬ 
types, K!, P-JIJ not seen). 


Striga stricthsima Skan. Kl. Trap. Afr. 4(2): 407. I‘/Of). 
TVI’K: Nigeria. Harter 1263 (liolotype, K!). 


Platit up to 62 cm tall, unbranched or with 1 to 
2 branches from base, covered with dense, white, 
appressed, hispid hairs, stem winged. Leaves re¬ 
duced, 3—8 X 1—2 mm, lanceolate, decussate, de¬ 
current, appressed, shorter than internodes. All 
bracts similar, 5—7(—10) X 1—2 mm, lanceolate, 
slightly longer than calyx. Flowers opposite in 
dense spikes, spike shorter than vegetative stem. 
Calyx 4-7 mm long; tube 2-3(^) mm long; lobes 
5, unequal, linear, 1.5—.3 mm long, about the same 
length as tube. Corolla whitish to bluish purple, 
tube 7—14 mm long, bent and expanded proximally 
within calyx teeth, densely retrorsely pubescent; 
lobes of lower lip l-3(-7) X 0.5-1 mm, tips acute, 
upper lip 2-5 X 2-4 mm, slightly round. 

Striga Inlabiata subsp. linearifolia is widely dis¬ 
tributed in Africa in wet grassy savannas. Its range 
extends from 13°N and reaches its southern limit 
in Malawi (10°55^S) (Fig. 6). Like other subspecies 

of 5. hilabiata, it oc'curs in small populations often 
of only a few plants. For example, we gathered it 
once from populations of two plants in Mali, Ivory' 
Coast, and Guinea (Conakry). 


.Selected specimen.'! examined. ANGOLA. Beiiguela: 
B«“ngU(‘la, Saiiilx), I2“.30'.S. I3°26'K. Teixerira 303 (BM). 
BURKINA KASO. Ceniral: S of Sapoiies, I2°()'N. 
l®.3()'Vt, Saja Mn.sselrnan 10/21/87 (ODU). Haul Ilas- 
9in»: .5 km S of Batifora. I()°40'N. ;3°.'')()'W. Safa * Mus- 
selman\{)i:mi (ODU). BURUNDI. Central: Oitf'ga. 
3°2()'S, 2‘/°S.'i'K, Anonymous 1829 (K). Southern: Danga 
(Mosso), Buniri, 4°I2'S, .3()°()'K. Heekmans 6786 (K). 

CKNTRAI. Al RICAN RKRLIBI.H i. Hatigoruii: 4 km IN 

of (.'amp K()uml)ala, (raiimlia Oeek, 2ri.*VF., 

h(iy 7057 (MO). KI'IIIOPIA. Gaiiiii Gofa: higli- 


lamis, 6^,‘VN, 37°35'K, Gilbert & Thiilin 415 (MO). Oga- 
<len Harerge: Harar, Harrar-Jijega, 42‘"29'K, de 

Wilde 6599 (MO). Shewa: Awasli National Park, 8°55'N, 
39°55'K, Gilbert & S. B. 1250 (K). (;HANA. Accra: Ac¬ 
cra IMains, 5°35^N, (P6^W, Morton 6125 (K). KaHicrn: 
Keta Krachi, 5T)5'N, l°2'p:, Morton 7171 (K). Norlht^rii: 
2 mi. S Nasia on Tamalc-Bolgatanga Hoad, 9^53'N, 
()°5()'V1/, Adorns 4152 (K). Upper: 10 mi. from l.aml)usic, 
10"52'N, 2°4()'W, Morton 8794 (K). Volta: Akusc, O'O'N, 
(P8'K, Vtgne 4559 (US). (iUINKA. Probegnm 56^t (K). 
IVOHY (^.OASr Northeast: Gawi-seyc, along Iritigoii 
River. 9°14'N, .3°4I'W, Annhojf 225 'mO). Odieiine: 
Odiemie, 9°3I'N. 7°.38’W. Adam 27125 (MO). Seguati* 
Seguela and Man. 8°()'N. 6°38'W. Ake 8755 (K). KKNYA. 
Central: l>ake Naivasha. 0°48’S. ,36°2()’K. Mathew 6126 
(K). Eastern: Emhn. Rumhia. ()°32'S. 37°28'K. Graham. 
2405 (K). Rift Valley: Cliyulii Hills. 2°4()'S. 37°.'S2'E. 
Gilbert Kariukt 18863 (K). Shiyanga: Kaliawa. Ken- 
yatta College, 3°.''>()'S. 32°36'K, Ake.st.rid 2527 (UI’S). MA- 
i.AVt I. Northern: 27 mi. N of Riimpi, l()°,')5'S, 3.3°;>4'K. 
Pawek 12317 (K. MO). MALI. Koulikoro: Simidij, 
ll°40'N, 7°3.'5'W, Musselman & Mohamed ‘//.3()/88 
(ODU). NICKR. Harter 1263 (CH). NIGERIA. Kaduna: 
Katsina. Maska. 13°(I'N, 7°3.5'E. Keay 25896 (K). Niger: 
between Gawii-Abuja Road Junction, ‘/°L5'N, b^SO'E. 
Onochie 18697 (K). Northern: I^mme, hdy 146 (K). 
Plateau: Sliere Mountains, ‘/“lO'N, ‘/°5<)'E. Hall & Dar- 
amola 67404 (MO). Sokoto: 10 km N of Biissa, .50 km 
S of Yelwa. I0°I5'N, 4'’35'E, Cook 4-15 (K). SUDAN. 
Bahr Al-Gliazal: Wait. 7°4f)'N. 28°2'E. A non yni OILS 1651 
(K). lANZANIA. Arusha: 3 mi. K of I„ak<‘ Manyara, 
3^4()'S, 35°53'K, Limprey 515 (K). Kigomu: Hnlia, 5() 
mi. Ironi Kasulu on Kigoma Road, 5^3()'S, 3()°()'K, Verd- 
court 5550 (K). Kilimanjaro: K Kilimanjaro, Mran Rorn- 
1)0, 3°I2'S, 37°2()'F], Haarer 517 (K). T()(7(). (leiitral: 9 
km N of Sokodc, 9®7'N, PlO'f], Hakki et al. 289 (K). 
U(iANI)A. Rokora: Iriri, Nihon 552 (K). Ontral: K of 

Meiigo, Kakongc, ()°15'N, 32*^28'K, Rwaburindore 580 

(MO). Eastern: Rusana, Bugisu, I°13'N, 34'^2()'K, Rg- 
geling 550 (K). South Buganda: near Sanj<‘ R('st (]amp. 
()°49'S, 31°3()'K, Ankole & Eggeling 610 (K). Southern: 
Ankole, lhanda, (P8'S, 30°3()'K, Hagslane 1251 (US). 
Western: Busoga, 8 mi. W of Karnuli, ()°58'N, 33"rK, 
Wood 726 (K). 


6f. Striga bilabiate subsp. rowlandii (Engl.) 
Hepper, Kew Bull. 14: 415. 1960. Striga row¬ 
landii Engl., Bot. Jahrb. Syst. 23: 513. 1897. 

TYPE: Nigeria. Westeni Lagos, Rowland IH93 
(holotype, K!). 

Plant up to 34 cm tall, unbranched or with 2 or 
.1 branches from base, sparsely to densely pilo.se 
with divergent hairs, stem winged. Leaves 10—55 
X 1—3 mm, linear, decussate, decurrent, ascending, 
longer than inteniodes. Lower bracts 7-10(-18) X 
1—2 mm, lanceolate, longer than calyx, upper 
bracts shorter than calyx. Flowers alternate at base 
of inflorest'ence, opposite above in a somewhat 
den.se spike, spike shorter than vegetative .stem. 
Calyx 6-9 mm long; tube 5-6(-8) mm long; lobes 
5, unequal, debate, 1—2 mm long, tube length. 
Corolla pink, mauve, or white, tube 9-12(-L5) mm 


Volume 88, Number 1 
2001 


Mohamed et al. 
Striga in Africa 


75 


long, bent and expanded distally above ealyx, 
densely pubescent; lobe of lower lip 2-4 X 1 mm, 
tips acute, upper lip 2—4‘ X 2—4^ mm, tips acute. 

The subspecies is endemic to the relatively wet, 
rocky-plateau grasslands in West Africa between 
13°N and 6°10'N (Fig. 5); its range extends from 
Senegal to Cameroon. 


Selected specimens examined. BURKINA FASO. Haul 
Bassuis: 18 km N of Banfora, 1()°39'N. 4°.3()'W. h>eu- 
ivenherg 4357 (K, MO). CAMEROON. Northern; Mont 
Boiilorl), 5 km N of Maroua. 10°37'N, 14°22'K, Ijetouzey 
624 (K). (GAMBIA. Hayes 539 (K). GHANA. Flasterii: 2 
mi. NE of Kwahu-Tofo on road to Adaws(». ^^“I.^'N. 
()°I.5'W. hmes 909 (K); 3 mi. N of Kwalui-1’afo, 6°I7'N. 
()°2()'W. Harris 195 (K). Norllierii: 10 mi. from l.iimlniga. 
9°20'N, 2°5'E. Morton 8795 (K); 2 mi. heyond Kwalia- 
I'afo on Mankrong Road, f)°10'N. 0°I8'W. Morton A663 
(K); Afram Glams. G^'jO'N, ()°2.5'W. Onsow 709 (K); Da- 
mongo, Yendi. 9°17’N, 0°22'E, Hepi>er & Morton A3110 
(K); Kwalia-Tafo, 6°10'N, 1°0'W. Hall 131. 260 (K); Okro- 
so to Otiso Ferry', KfO'N, ()°25'E, Hepper & Morton A3039 
(K); Onval)oni to Jaketi, Morton A30I6 (K): Sesiamango, 
n omas 1)138 (K). (iUINKA. Norlheni: Seriha, (iaoiial, 
1I°50'1N, 13°1()'W, Adam 14812 (MO). Southern; 
NV.erekore, 7°4()'N, H'SO'W. Adam 26898. 27661 (MO). 
IVORY COAST. Northeast: Dahakala, 45 km NW l)a- 
bakala, 8^52'N, 4°9'V(; Creerling Bokdarn 2029 (MO). 
NK^KR. Barter 1169 (GH). NIGF.RIA. Bauehi: Baiuhi 
F^laleau, 1()°25'[\, 9^55'E, hdy 83 (K); l()°2(rN, 9^45'K. 
Ijdy P83 (K, MO). Kacluna: 3 mi. N <>( Zaria. 

7°43'E, Milrie-Redhead 5043 (K): Kaduna, l(f31'N, 
7^25'E, Hill 51 (K); near Zaria. I 1°7'N. 7°43'E, Dalziel 
407 (K); Rimwai-Kano Hills, 11‘^15'N, 8'^17'E, (kirpenter 
192 (K); Zaria. Mane In, (iayarn. I()°27'N. 7°25'E, Keay 
25833 (K); Zaria. Samaru. I 1°5'N, 7°43'E, Hams II (k); 
[\ Nigeria, Pohegiiin 364 (K). Oyo: 8 mi. E of Igholio, 
L4)[)er Ogim Forest Reser\t‘, 8^47 N. 4°()'E, Keay s.n. (K): 
Kogosti, 27 mi. E of llesha, 7°35^N, 4°58^E. have 3378 
(K). Plateau: \bm, Raiielii Plateau, 9°40'N, 8°48'E, 
Young 185 (K). SENEGAI.. Casaiiiaiiee; Ziguinelior, 
Ravotter, 12°35'N, U)°12'W, Adam 13724 (MO). Orieii- 
tal: Niokolo-koha, 13"()'N, 13°0'W: Berhaut 1630 (K); 
Tamliaeounda, Niokolo-Koha, I3°5^N, 13^0 W, Adam 

14200. 26891. 26897 (MO). SIERRA LEONE. Kalari 

(Malal), Bahshi 146 (k): Lake Sonfon, Cledhill 285 (k). 
Northern: Buvahuva Seareif's. 9°45'N. I2°10'N\'. hlliott 
4279 ((;H); Ealaha’, 9^52'N, 11°2()'W. Hlliott 5207 (k. 
MO); Loma Manza, 9°I5'N, I 1°2'W, Thomas 155 (k): near 
Mongo, Bure Makonle Cliieldom, 9°4(yN, I 1°50'\\. (dan- 
ville 241 (k), .Adames 224 (k); Surtdiuya, 7'^39'N. 
1 l°58'W, Thomas 603 (k): R horn be Swamp, Adames 146 
(k); Robis, Jordan 190 (k). 


In summary, we recognize six subspecies of S. 
bilabiata, the five subsf)ecies originally proposed 
by Hepper (1960) in addition to *S. bilabiata subsp. 
linearifolia. These form a natural group: they are 
generally autogamous, perennials, unbranched, 
have strongly bilabiate corollas, winged stems, and 
occur in small populations. Many of the morpho¬ 
logical features used to distinguish other species. 


such as heights and sizes, overlap in this species 
complex, making them unreliable characters. 


7. Striga brachycalyx Skan, FI. Trop. Afr. 4(2): 
403. 1906. TYPE: Nigeria. Nupe, Barter 1858 

(holotype, K!). 


Striga warneckei Engl, ex Skan, El. Trop. Afr. 4(2): 414. 
1906. TYPE: Togo. Warnecke 201 (isotypes. BM!, 



Annual, to 70 cm tall, slender, branched from 
middle, scabrous, hispid, stem square, furrowed. 

Leaves (5-)20-37(-50) X l(-2) mm, subopposite, 

linear, ascending or spreading, longer than inter¬ 
nodes, margin entire, veins obscure. Lower bracts 
.5—20 X 1 mm, linear, as long as or longer than 
calyx, upper bracts subulate, shorter than calyx. 
Flowers alternate, forming somewluit open racemes, 
raceme shorter than the vt*getative stem. Calyx 5- 
ribbed, 3—6 mm long; tul)e 1.5—3 mm long; lobes 
5, almost equal, linear, 1-3.5 mm long, about the 
same length as tube. Corolla purple with white cen¬ 
ter, tube (6-)9-19 mm long, bent and expanded 

distally above calyx, sparsely glandular-pubescent; 

lobes of lower lip 2-3(-5) X 1-2 mm, tips obtuse, 
upper lip l-2(-4) X 2-4 mm, obovate. 

Striga brachycalyx is widespread and often com¬ 
mon in dense stands in the savannas of west and 

central Africa between 13°12'N and .5°17'N (Fig. 
7). Its range extends from Ivory Coast into Burkina 
Faso, Mali, Ghana, Togo, and Nigeria, reaching its 
eastern limits in Sudan. It is also known from Con¬ 
go. This species is morphologi(‘ally homogenous 
throughout its range. Striga brachycalyx resembles 
S. aspera, but can be distinguished by its smaller 
flowers and more slender stems. The two species 
are sympatric, found in relatively drier savannas, 
and frequently encountered in large populations. 
Unlike S. aspera, which occasionally invades agroe¬ 
cosystems, S. brachycalyx is not known to damag(‘ 
grains even though it is very common. 


Selected specimens examined. IHIRkIN A EAS(). Cen¬ 
ter East: 5 krn N of Trnkodogo. 12^0'\. (P19'W. Safa A 
Mussel man 10/9/87 (01 >1'). ('.luiter West: 5 km W of 
(iodi. I L55'N. 2^24'W. Safa cV Musselman 10/12/87 
(ODU). C#‘iitral: 1 km S of kamhoieiise. 12°25 N, 
l°40'\\. Musselrnofi 6118 (01)1 ). Ilaiit Bassins: 5 km S 
of Bafifora. IO°37'N. T^ILW. Safa iV Mussciman 10/13/ 
87 (ODU). Northern: 5 km N of (iourcy. L3°12'N, 
2°22'W. Safa & Mu.sselman 10/10/87 (ODU). Volta: near 
Bororno and Laha, I l°50^N, 2°55 W, Haynal 2282 (k). 
DEMOCRATIC REPUBLIC OF C0N(;0. Kasai Orien¬ 
tal: Tumha Cam|), kasiuTianyaaise Mhuga, Rnkwa Valley, 

3^7'S. 23*^34^:, Siame 7 /44* (BM). (dlANA. Ayafie, Ad- 
anus 4693 (k). Northern: Bole, 9^5'N, 2°29'^. Morton 
7\3295 (k). Upper: 4 mi. from 1ono, Navrongo, 10^57'N. 
U4()'\V. Irvine 4668 (k). IVORY COAST. Northern: kor- 



76 


Annals of the 
Missouri Botanical Garden 




Kipiirt* 7. Distrilmlion Itased on sp«‘( iiiu‘tis of S(rifr(i hrachycalyx (Irianglo). .S. elegans (c ircle), and .S. hallaei 
(diatnond). 


liogcK 10 kin SW of Korhogo. 0°27'N, 5°;W'V(. Riches 24.\ 
(K). MAM. Koulikoru: 12 krn N of Oiilossehoiigoii 
I2°()'N, 7°4()'W, Mussulman & Mohamed 9/30/88 (ODU) 

SikaHHo: 0 krn from Bougouni, I 1^32'N, 7*^30'W, Kaynai 

22196 (K). NKiKlilA. Kaiielii: Haiiclri Plateau, 1(P25'N, 
9°5r>'K, /r/v /^567 (K). Benue: Ahinsi, 7°2()'N. 9^25'K 

Dalziel s.n. (k). ( ><iii^€)la: Hogalo, close to Biver Benue, 
8°45'N, I(P15^K, Talbot 312 (K). Kaciuna: Zaria, Sama- 
ru, ll°5'N. 7''43'K. Harris 4, 7 (K). Kwara: Morin, 
8°3()'N, 4^32'K, Parkinson 9/17/8() (ODU). Niger: IVnlu 
Mokwa Junction. 0°H'N. 5°4()'K. Mansfield 0/4/78 (ODL'). 
r()(i(). Southern: Barani-ldcppc. 6°i()'N. I°4.')'K. Kerst- 
ing 66.7 (K). Southern: Togo Korc.sl. 6°20'N. |°0'K. 
.Anonymous s.n. (US). 


and expanded distally above calyx, glandular pu¬ 
bescent; lobes of lower lip 1.5 X 8 mm, spreading, 
broadly round, upper lip 8 X 10 mm, reflexed 
backward, emarginate. 

Striga chrysanthu is from the southern region of 
the Central African Republic and northeni Demo¬ 
cratic Republic of Congo (Raynal-Roques, 1969). 
It occurs between 3°40'N and 5°20'N (Pdg. 8). The 

10-calyx ribs, indumentum, and the yellow corolla 
suggest a relationship among this species, .S’, huea, 
and .S. h irsuta. 


8. Striga chrysantha A. Raynal, Bull. Jard. Bot. 
Belg. .39: 378. 1969. TYPE: Central African 

Republic. Zemio-Rafai, Descoings 12466 (ho- 
lotype, P!). 

Annual, small, < 12 cm tall, tufted, scalirous, 
densely pubescent, stem obtusely square, leaves < 

10 X 2(-3) mm, lanceolate, scale-like, shorter than 
inteniodes, margin entire, veins obscure. All bracts 
similar, 6X2 mm, lanceolate, shorter than calyx. 
Mowers alternate in rather dense spikes, spike as 
long as vegetative stem. Calyx 10-ribbed, 8-1.5 mm 
long: tube 6—1,3 mm long; lobes .5, suliequal, del- 
tate, 2 mm long, much shorter than tube. Corolla 
bright yellow, tube slender, 20—2.5 mm long, bent 


9. Striga dalzielii Hutch., FI. W. Trop. Afr., ed. 
1(2): 226. 1931. TYPE: Nigeria. Zungi 'm, Dal¬ 
ziel 168 (holotype, K!). 

Annual, 19—.3.5 cm tall, stiffly erect, unbranched, 
scabrous, detusely ciliate with long (1 mm), diver¬ 
gent hairs, stem square. Leaves 15-30 X ^1—7 mm, 
2-veined, opposite, linear, becoming reduced along 
the stem, as long as or longer than inteniodes, mar¬ 
gin toothed. All bracts similar, 8-18 X 4 mm, lin¬ 
ear, enclosing calyx, densely hispid along margins 
and midrib. Flowers sessile, imbricat<*, forming 
very dense spikes, spike shorter than vegetative 
stem. Calyx 10-ribbed, .5—8 mm long; tube 3—.5 mm 
long; lobes 5, unequal, lanceolate, 2-3 mm long. 
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Figure 8. Distribution based on 
(circle), and .S. lepidagathidis (star). 


specimens of Striga chrysantha (diamond), .S. gastonii 


(triangle). S. gesnerioidrs 


shorter than tube. Corolla pink, tube 10—20 mm 
long, bent and expanded distally above calyx, glan¬ 
dular-pubescent; lobes of lower lip 3—8 X 3—5 mm, 
obtuse, upper lip 3—6 X 6 mm, emarginate. 

Striga dalzielii occupies the wet Guinea savan¬ 
nas in Mali, Guinea, and Nigeria (Raynal-Roques, 
1987). It resembles S. hlingii and S. macrantha, 
but S, dalzielii has 10-calyx ribs whereas S. klingii 
and S. macrantha have 10—15 ribs. Striga dalzielii 
is characterized by its leaf-like bracts and long his¬ 
pid hairs. 

10. Striga elegans Benth., Companion Bot. Mag. 
1: 363. 1836. TYPE: South Africa. Burke 443/ 
3591 (holotype, K!). 

Plant annual, 30(-50) cm tall, stiffly erect, un¬ 
branched or with 2 or 3 branches from base, sca¬ 


brous, densely hispid, stem obtusely square, fur¬ 
rowed. Leaves 10-20(-30) X 2-3 mm, opposite, 

linear or lanceolate, shorter than internodes, margin 
entire, veins obscure. All bracts similar, 3—12 X 
1—2 mm, lanceolate, shorter than calyx. Flowers op¬ 
posite in dense racemes, raceme shorter than veg¬ 
etative stem. Calyx 10-15-ribbed, 8-13 mm long; 
tube 6—7(—9) mm long; lobes .5 equal or 6 unequal, 
linear to lanceolate, 2-5 mm long, shorter than 
tube. Corolla brilliant scarlet, with yellow throat, 
tube 14-18 mm long, bent and e^xpanded distally 
above calyx, densely glandular-pubescent; lobes of 

lower lip 5-10 X 3-5(-7) mm, ovate, upper lip 3- 
5 X 6—11 mm, emarginate. 

Striga elegans is common in East and South Af¬ 
rica between 00°30'S and 3.3°30'S (Fig. 7). Its 

range extends from central Kenya south into Tan- 
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zania, Malawi, Zambia, Zimbabwe, Mozambique, 
Swaziland, Botswana, and I^sotho. Striga elegans 


shows considerable variation in corolla 


and 


color that does not seem to correlate with geogra¬ 
phy. This beautiful species resembles S. asiatica 
and the two are sympatric in East Africa (see notes 
under S', (isiatica), but it can be distinguished from 
S', (isiatica by its relatively short, dense inflores¬ 
cence with opposite flowers and large brilliant scar¬ 
let corolla lobes. Authentic crop loss from this par¬ 
asite has not been reported. 


Selected sperimrns examined, Al\(i()LA. Hiiila: Qiii- 
lengLies, binde, I5°S, de Menezes A,d77 (K). Ma- 

laiige: I’ungo Andongo, ^)°4()'S, I5°3()'K, Welwitseli 5H5I 
(K). IVIcixiro: [)etw<‘rn Hiver Nainavurnl)a and liiver Lii- 
kaia, I2"4()'S, 2()°trVK, Milne-Redheud 401H (K). ROI- 
SWAN A. Ngaiiiilaiid: Lrsimms Vallry. I8^3()'S, 28°2()'b, 
Uoluh IHdt (K). Soiitliern: Lohatse, 25°11'S, 25°4()'F], 
Tapscod 2548 (K). KKNYA. Central: Nairol)i, 1®2()'S, 
.46°4}i'K, Rerceta! 1001 (MO). Coast: Loitokilok, NK of 
Kilimanjaro 3°87'S, 87°2()'K, Rogers 560 (K). Rift Val¬ 
ley: l{unuiniti, lxnki[)ia, 50 krn N of Colchocio Lodge, 
()<^19'[\| ;U)°34'K, Hepper it Jaeger 6618 (K, MO). Lf]- 
SOTIIO. Northern; Mont-an.\-Sourees, 2fr56'S, 
28°50'i:, (;rani 2212587 (MO). MALAWI. Central: Ka- 
simgn, (.hipala Hill, 4 mi. N of Kasungu, I2°55'S. 
.53°20'K, Rohson cK: Jackson 1170 (K). MOZAM 8 I 9 UK. 
I’araia Sepulveda, lAivranos 4265 (MO). NAMIBIA. Ka- 
vango: 2.4 mi. L rnasari Cam|) on road to Nyangana, 

2()°4rK, de Winter 4087 (K). SOUTH ALKICA. 

BeeliiianalamI: Lillie Klihholiklionni, 27°0'S, 23°I5'K, 
Hurchell 2482 (k). (]a|ie: Albany, W^oesl Hill, 33°()'S, 
26°2()'K, liayliss 4526 {(iH, MO). Karasburg: Orange 
River Colony, 28°45'S, |<A)'K, Walirh 1278 (K). Natal: 
between Mooi River and Ksleourt, 29°18\S, 29°56'K, 
Wood 504 (K). Orange Free State*: Walton, 12 km S of 
Harrisrnith, 28°I8'S, 20":VK, Jocohsz 218 (K). Transkei: 
(iricjualand, 3(f40'S, 20°()'K, Tyson 1568 (MO). Trans¬ 
vaal: Randburg, Kelland, 26%'S. 27°59'K, Liehenherg 
8581 (MO). SWAZILAND. Louwshiirg: 2 mi. K of 
(/oedg(*gun, 27°2()'S, .3r7'K, Ross 1745 (K, MO). TAN¬ 
ZANIA. Arusha: Arusha National Park, 3°25'S, 36°37'K, 
Richards 25010 (K). Iringa: 8 km L of Kilolo, which is 
5{) km SL of Iringa, 7^4()^S, 35°4()dv Peterson 855 (K). 


Kilimanjaro: K Kilimanjaro Mountain, 3()°()'S, 37°38'E, 
Haarer 65/ (K). lAN/ANIA. Mara: (iharnliho Hill, Ikizu 
Musoma, Like Province, L3()'S, 33''58'K, Tanner 1690 
(K). Iringa: Kyirnbila, N of Like Nyasa, 9°5()'S, 34°5()'K, 
Stolz 2404 ((HI, MO). ZAMBIA. Lusaka: 129 km of 
Lusaka, I5°I5^S, 28^4()T., Robinson 6174 (K). Southern: 
Kalorno, Kanchele, I7°()'S, 2()°3()'K, ls//e 1571 (K). ZIM- 
|{ A B W L. M ain e alaiul : f) mi. N of Troutbei k, Inyanga, 

I8°2rs, 32°I5'K, Robinson 1061 (K). ZIMBABWL. 

Mashonalaiul South: Harare, (lircular Drive, I7°5()^S, 
3I°3'K, Hughes s.n. (ODU). Mataheleland South: Be- 
lingwe (Mberengwa), Mount Buhwa, 2(P37'S, 29°.55'K. 
Wild 4515 (K). Midlands: (;okwe, I8°9'S, 29°()'K, Ring- 
ham 1178 (MO). 


11. Striga forbesii Benth., Companion Hot. Mag. 
1: 364. 1836. TYPE: Mozambique. Forbes s.n. 
(holotype, K!). 


Annual, 37-72 cm tall, stiffly erect, unbranched 
or with 2 to 4 branches below middle, sc'abrous to 
hispid, stem square, furrowed. Leaves 15“40(-90) 
X 4—12 mm, opposite, lanceolate, coarsely toothed, 
3- to 5-veined, usually shorter than intemodes. 

Lower bracts 20-50(-90) X 3-12 mm, leaf-like, 

longer than calyx, upper bracts shorter than calyx. 
Flowers opposite in open racemes, rac'cme shorter 
than vegetative stem. Calyx 10-15-ribbed, 9-14 
(-20) mm long; tube 4-6 mm long; lobes 5, e(jual, 
broadly lanceolate, 5—9(—14) mm long, longer than 
tube. Corolla salmon-pink, tube 20-25 mm long, 
bent and expanded distally above calyx, densely 
glandular-pubescent; lobes of lower lip 6—9 X 3—6 
mm, obovate, spreading, upper lip 3—6 X 6-9 mm, 
emarginate. 


Striga forbesii ranges between 14^30'N and 
28°30'S (Fig. 9). It is common in the Sudanian sa¬ 
vannas from Senegal to Somalia and extends into 
F^ast Africa reaching its southern limits in the Re¬ 
public of South Africa. A plant of relatively wet 


open 


forb 


(*ause 


damage to irrigated crops such 
Somalia (Musselman, unpublished). 


sugar cam‘ in 


Knepper et al. (1991) showed that some popu- 


forbesii 


either 


had styles strongly exserted from the corolla tube 
exposing the stigma, or stigmas were among or just 
below the epipetalous stamens, with increasing jios- 
sibilities of self-pollination. 

Striga forbesii resembles 5". latericea. Both are 
sympatric in East Africa, occupy wet habitats, and 
have unique salmon-pink corollas. No work has 


been done to demonstrate interfertility between 


these two spec 


forbesii 


ely toothed and 


from S. latericea by its annual habit, stiff hairs that 
give the plant a harsh texture, 
broader leaves, and shorter corollas with smaller 
lobes and a brighter salmon-pink color. The corolla 
color is darker in S. latericea. 


Selected specimens examined. AN(R)LA. Ciiatizu 
North: Cuanza, 8^50 S, I5°()T], Johnston 85 (K). M<»xi- 
eo: between River Masanu and River Kaletele. 13°0'S, 

2L()'E, Milne-Redhead 4155 (BM, K). B(VI>^WANA. 

(^hobe: near Bandarnenlenga, IB'^^'S, 24°24'K. .Mussel- 
man 4/9/8() (ODU). Ngamilaiid: NK Mann, 2()^0'S, 
23^^264], Lambrecht 470 (K). Bujuiiibura: Karazi, 
3°23'S, 29°22T], hncidle 555 (K). Ruand: Kigiingee Ter¬ 
ritory, Biiunha, 2''I2'S, 3()"'32'K. Alcool 4142 (K). LAM- 
LR()()N. Northern: 5 km W Marona, l()°35'N. I4°0T;, 
de Wilde et al. 2054 (K). DKMOCRATIC REPUBLIC OE 
(T)N(R). Batidundu: Kisarnl )<). Kwango, 

I8°I()'K. A nonyrnous 5584 (K). Equateiir: ()lni-U(*le, 
4°0'N, 22*^354., lAdyrun 5557 ((31). Haiit Zaire: ()rif*ntal, 
Dungu, Garamha National Park, 3°40'N, 28°3()'E, Jaeger 
1225 (K). Katanga: Elisahelhville, I L4()'S, 27''28'E, 
Quarre 1451 (K). Oriental: Kasai, (/andajika, f)®42'S, 
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Figure 9. l)istril)Ulion based on specimens o( Sirica Jorhesii (circle). 


34^()'K, lAhcri 2(KiH (K). Shaba: River lAialal)a, 50 krn of Kaduna, 10°32'N, 7°26'K, Jackson 254 (K). Ni^cT: 



downstream from Bukarna, S'^SS'S, 25°55'F], Paterson 59 
(K). hyrmOlMA. Ilubabor: Ilubabor, (iambela, Haro Riv¬ 
er, 8°1()'N, 34°55'K, Ash 544 (K). Welo: Asaela, Awash 
Valley, 53 km S of Tandah, 11°17'N, 4(m'K, Ash 2259 
. (GAMBIA. Eastern: Kuntaur, 13°49'N, 14°52'W, 
Ruxton 67, 149 (K). Upper: Bolgatanga, Crocodile Pool, 

KfSO'N. 0°5()'W, Hall 558 (K). GUINEA BISSAU. 

INorthern: between Farim and Bigene, I2^I()'N, 
I5°I5'W, Anonymous 3063 (K). Western: Sao, Fa, 
I2^27'N, 16^17''W, Guerra 3812 (K). KENYA. 30 mi. W 


Zungeru, 9^48^N, 6°5'E, Dalziel 167 (K). Plateau: Jos 
Plateau, 9^50'N, 8^40'E, Ratten-Poole 371 (K). Sokoto: 
10 mi. N Bussa, I0°20'N, 4°35'E, Cook 386 (K). SO¬ 
MALIA. Jubba House: Middle Juba, Mareeri, (P25'N, 
42°42'E, Musselrnan 7086 (ODU). SOUTH AFRICA. Na¬ 
tal: Inanda, 26°7'S, 28°3'E, Wood 440 (K). Qriqualand: 
N of Kaap, Barberton. 28‘^30'S, 23°45'E, Thorneiop 2206 
(K). Transvaal: Cnxodile River, beyond Brits, 2.5°42'S, 
27°45'E, Dyer ct Merdoorn 3421 (K). SUDAN. Bahr Al- 
Gbazal: Wan, 7°40'N, 28^2'E, McCintosh 57k. 109k (K). 


of Bwa, Wham 26/2/24 (K). Coast: Kipini, Mlango Ya Equatoria: Mount Nakbi between Yarnbio and 'larnbura. 


Siml)a, 2^30'S, 4(P32'E, Greenway & Ratvlin 9463 (K). 
Narok: Mara Plains, TO'S, 35°20'E, Stewart 327 (K). 


5°0'N, 28°5'E, Myers 6997 (K). Jungali: 20 km N of Kon- 
gor, 7°I0'N, 31^21'E, hx-k 82/31 (K). Kassala: Metem- 


Rift Valley: (diyulu-Goohills, TO'N, 35°50'E, Rally ma. (iailabal, 12^59'N, 3()T)'E, Srhweinfurth 179 (K). 
8072 (K). Western: Uasingishu Plateau and 1Vans Nzoia, 

(P30'N, 34°35'E, Dowson 674 (K). MALAWI. Central: 2 


North Darfur; Darlur, Zaling<*i, 1 2^45'N, 23°29'E, Lynes 
577 (BM). South kiirdiifan: Kadugli. Nul)a Mountains, 
mi. N of Mzarnbazi, 13 mi. S of MpenMiilx*. I l°58'S. I l°LN. 29°4LL..s.n. (K). SW AZILAND. Central: 
.33^33'S, Pauek 13954 (K). Kvinibila: Nvasa IbK-hland- Tsliarieni, Swaziland Irrigation Schenie. 26°30'S, 31°30'L, 

m m 


Station, Stolz 213 ((>H, US). Northern: 16 mi. N ol Rum- 
pi, UP45'S, 33^54'E, Pawek 13913 (K). Soutberii: Low¬ 
er Shire Valiev, Elei)hant Marsh, I6°20'S. 35°0'E. 


Ihirker 1066 (ODU). l ANZANLA. Morogoro: Kilosa. 
6°50'S. 36^50'K. Robertson 676 (K). Pwani: Dar es Sa¬ 


laam. Universilx (iollcgc. 6°t7'S, 39°18'L, Mwasurnhi 

Robertson 5 (K)’MM a' Massina: Mopti, Lr30'N. 4"8'W. 10487 (K). Kukwa: Milcpa. 8°3'S, 3r56'E, Dm LR20 

(K). Sbinyaiiga: Shinyanga. .3 15'S, 33°27'E, Kontschon- 
er 2059 (K). Tanga: llandcnn, 5°27'S. 28°2'L. Ryae HU)/ 
33 (K). Ziwa: Bukoba, Kakindu. I°30'S, .31°10T., Haarer 


Ijean 37 (K). MOZAMBIQUE. Maputo: Maputo (Louren- 
co Moazgues), Vila Luisa, 25°45'S, 32^35'E, Grandrau.x 
& Delernos 7913 (K). Sofala: near Massara, 18^20'S. 

34'^5T"., Anonymous 1858 (K). Zanibezia: Morrurnbala 

Plains, 17^22'S, 35°36'E, Kirk 15/1/63 (K). NKdJHA. 

Ainatnbra: Udi, upper Nan River, 6°18'N, 7'^20'E, An¬ 
derson 1364 (K). Bauchi: Bauchi Plateau, l(P27'N, 

9^57'E, Ijely P369 (K). Bendel: 3 mi. N Asaba, ()°7'N, 

6'^47'E, Killirk 234 (K). Cross River: Oban, .5*^17'N. 3°LN. 31°10'L. Hazel 142 (K). North Buganda: Kako- 

8°35T:, Talbot 308 (BM). Gongola: Mambilla Plateau. ge. Vlengo. TO'N. 32"30'E. Rroun 1732 (K). Northern: 

6°5'N, 1 l°14 E, Chapman 2935 (K). Kaduna: 2 mi. NE Lango, 2 km W ol Ngunybokc. 2°13 \. .i2°34 L. Lye 474/ 


2307 (k). Zanzibar: IVunba, Xaup^han 402. 1613. 1664 
(K). LKLANDA. Itiisoga: Bugcr(M<\ 0°45'N, 33°30'E,/ac- 
benberg 1532 (K). Easti^rii: Elgon. Pemba, l°10'N, 
34^30'K. Karnes 1905 (K). Karainoja; Honyili Ridg<*, 
2°25'N. 33'^40'F, Wilson 880 (K). Nile: Arua West 
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(k). South Bu^aiula: Masaka Itesi Catiip, (f2()'S, 

Chancellor 72 (K). Southern: lVIl)arara, ()°.47'S, 
Maitland 102 (k). ZAMBIA. Copperhelt: ki- 


Iwe, 12 f>4 S, 28 17 K, Fansliawe 10002 (k). Kantern: 
Luangwa Valley, I8°20'S, .41®85'K, Asile 447L 45 70 (k). 
Luapula: 5 km K of Lusaka, 15°28'S, 28°I9'K, King 260 
(k). Shaba: 8 mi. NK Ndol a-Waterlogged Dam ho, 
I2°58'S, 28*^46'K, Draper 25 (k). Southern: kafue Kiver, 
at Luhalansuki, INamwala District, IS'^SO'S, 2f)°8()'K. 
Mitchell 24/78 (k). ZIMBABW E. Manioaland: Melsetter. 
() mi. S Mutamhara Village, I9^8()'S, 82°47'K, Whiteside 
107702 (k). IVlashonaland North: M azore, SI) amva, near 
Lions Ihvids, 17^17'S, 8r8()'K, Wild 599 (k). Mashon- 
aland South: Makwiro, 18°()'S, 8()°2()'f], Smith 22672 
(k). Mataheleland North: Urungwt^ National Bark, 271 
km from Salishurv on (ihinindu Boad, I8°S7'.S, 27°f>'f", 
Philcox et al. 8796 (k). Midlands: kwe kwe, 18°55'S, 
29°49'K, Mussel man 124 (k). 


12. Striga gaslonii A. Raynal, Bull. Miis. Natl. 

Hist. Nat., B, Adansonia, 8: 225—227. 1987. 
TYPE: Chad. Danamadji, Audru 1245 (holo- 

type, P not seen; isotype, ALF not seen). 

Perennial, 7 em tall, succulent, tufted, glabrous, 
stem obtusely square. Leaves scale-like, 1-4X1— 
2 mm, lanceolate, appressed, longer than inter¬ 
nodes, margin entire, veins obscure. All braids sim¬ 
ilar, 3 X 1—2 mm, lanceolate, shorter than calyx. 
Spike dense, longer than vegetative stem. Calyx 5- 
ribbed, 3-5.5 mm long; tube 2^ mm long; lobes 
5, subequal, subulate, 1—2 mm long, shorter than 
tube. Corolla purple, tube 8 mm long, bent and 
expanded distally above calyx, sparsely glandular- 
pubescent, weakly l)ilabiate; lobes of lower lip 4 X 
1-2 mm, obovate, upper lip 1 X 1-2 mm, emar- 
ginate, tips obtuse. 

Striga gasUmii is endemic to the lateritic plains 
in southern Chad and Central African Republic 
(Fig. 8) and is parasitic on Lepidagathis (Acantha- 
ceae) species (Raynal-Roques, 1987). It is a small 
plant that resembles 57 gesnerioides van minor San- 
tojuan in its overall appearance. The relationship 
of 5. gdstonii to the 5. gesnerioides parasitizing Lep- 
idagathis in India (e.g., Saldanha, 1963) should be 
investigated. Striga gastonii may be a host-specific 
strain of S, gesnerioides. 


13. Striga gesnerioides (Willd.) Vatke, Oesterr. 
Bot. Z. 25: 11. 1875. Buchnera gesnerioides 
Willd., Sp. PL 338. 1801. TYPE: India. Ko¬ 
enig s,n, (B 11573 not seen). 


liuchnera orohanchoides B. Br., Flora 2: 388, 1.2. 1832. 
Striga orohanchoides (B. Br.) Benth.. Lompaniou 
Bot. Mag. 1: 391. 1839. rYBF: Ftliio|>ia. Salt s.n. 
(holotype. BM!). 

Striga orchidea Hoehsi., FI. XXIV. 43. 1841. I'YBL: Kot- 
schv 287 (holotype, k!). 

Striga gesnerioides var. minor Sanlaf)au, kew Bull. 1948: 


491. 1949. rV BF: Santapaii 2072 (holotype. Blatter 
Her!)., St. Xaviers (College, Bombay not seen). 

Annual or occasionally perennial, 12—30 cm tall, 
unl)ranched or branched from the base, usually 
succulent, drying black or brown, sparsely to 
densely hispid or pilose, stem terete or obtusely 
square. Leaves 4—10 X 1-3 mm, lanceolate, op¬ 
posite/subopposite, scale-like, appressed, usually 
shorter than inteniodes, margin entire, veins ob¬ 
scure. All bracts similar, 2.5—6 X 2-3 mm, lan¬ 
ceolate, longer or shorter than calyx. Flowers op¬ 
posite/subopposite in simple spikes, spike shorter 
or longer than vegetative stem. Calyx 5-ribbed, 4— 
9 mm long; tube 3—6 mm long; lobes 5, unequal or 
subequal, linear, debate or lanceolate, 1—3 mm 
long, shorter than tube. Corolla creamy-white, blue, 
pink, purple, tube 8-14 mm long, bent and ex¬ 
panded distally above calyx, pubescent, with very 
few hairs or glandular hairs; lobes of lower lip 2- 

6 X 1.3—3 mm, obovate, spreading, upper lip 1-2 
X 2—2—5 mm, indistinctly bilobed or emarginate, 
usually wider than long. 

Striga gesnerioides is the most widely distributed 
of all witchweed species (Fig. 8) and is found be¬ 
tween 33°10'N and 32°15'S, extending into Arabia 

and Asia. Striga gesnerioides was introduced into 
Florida in the United States (Sand et al., 1990) but 
has not become an agronomic problem. 

Striga gesnerioides parasitizes only dicotyledons. 
Host selection, succulence, reduction of leaves, and 
tufted habit have been considered (see Boeshore, 
1920) to represent a reduction in the direction of 
the holoparasitic Orobanchaceae. Thalouam et al. 
(1991) found that S, gesnerioides has a weak ca¬ 
pacity to fix CO,. These features of morphology, 
host selection, and physiology distinguish S, ges¬ 
nerioides from other members of the genus. 


Selected specimens examined. (All coll(‘<‘lions of 5. 
gesnerioides arc listed here. Under each strain we have 
listed specimens re[)resentative ol those strains). ANGO¬ 
LA. Beiiguellu: Benguella, I2°36'S, 13°20'F, (H)ssweller 
254(f (k). Cuneiie: Cahama, 19°I9'S, LUI5'F, Cearson 
2421 (k). Luanda Norlli: Catete, 9^2'S. I342'F, 
ymous 9200 (k). Lunda South: Cazange, I L2'S, 
2(B45'F. Crossiceller 647 (K). BOTSW ANA. Central: Bo- 
tt‘ti Delta Area, S of Mopipi, 2()^5()'S, 25°5'F, MacDonald 
21 (k). Desert: 5 km NW of Boks[)its. 2()T)rS, 2041 'F, 
Skarpe 52 (k). Clianzi: 13 mi. S of (dianzi on L4)l)atsi 
Boad, 2L5() S, 21°39T^, Brown 8282 (k). Kwcmeng: Ar- 
tesia, 24°2'S, 23^29'F, Mitchison 1975 (k). Ngamiland: 
Mhorna Island, 19^I2'S, 23°I8'F, Smith 820 (k). South- 
ern: (iahorone, Aedurne, 24°42'S, 25°54'F, Hansen 2275 
(k). BUBklNA FASO. Central: korsimoro, 30 km from 
kaya, 12°0'N, UO'W, Raynal 22602 (k). Northern: 55 
km from Ouahigouva, 13°(yN, 2°0'W, Raynal 22612 (k). 
BLIBUNDI. Bujuinhura: Magari, 4447S, 29'^18'F, Reek- 
mans 9824 (k). Kiihindi: Biiruri, 3°59'S, 29^.33'F, Reek- 
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mans 6926 (K). Kusizi: 14 kni Iroiii Bujumbura, .4^20 S, 
29"27'E, Uivalle 1474 (K). CAMKHOON. Northern: 5 


19°45'K, Winter 3372 (k). Mariental: K Aranos, Karrn 
Mara on the Botswana border, 24°2'S, 19°1()'E, Viiuren 


km W of Maroua, lO^^ST'N, 14°12'E, de Wilde & de Wilde- Giess 1132 (K). Oniaruru: Farm Okandjon Nortli, 40 km 


Duyfjes 29629 (K). CENTRAL AFRICAN REPUBLIC. 

Bamingui-Bangoran: Saline on Niao River, 2 km from 
confluence with (/round River, 8^42'N, 21°22'E, Fay 
3354 (K). C()N(iO. Shaba: Lubanda, Kivu Province, 
lO'S, 26°48'E, (Germain 57/7 (k). DEMOCRATIC RE¬ 
PUBLIC OK (J0N(/0. Bandundu: Tweya, (P56'S, 
1 8^48'E, Robyn 1980 (k). Haul Zaire: FaradJcvOlm, 
4^44' N, 29°4iVE, Ijebrun 3535 (MO). Shaha: Luvngu, 


-o 


NW of Ornaruru, 2I°26'S, 16°0'E, Wanntop 814 (k). Win¬ 
dhoek: 6 mi. E of Homestead on Nossob River, (iibeon. 
Farm Hamchas, 22°15'S, 17°48'E, Ijeistner 1817 (k). 
Windhoek: Avis Dam, 22°46'S. 17'^7'E, Liebenberg A516 
(k). NICER. Maradi: 10 km NW of Maradi, i;r4rTN, 
7°0'E, Parker 2044 (k). Niamey: Niamey, L4°4.4'N, 
2°10'E, Oliifsen 479 (k). NIGERIA. Bauehi: 10 mi. from 
(iornbe on Biu Road, 10°27'N, Dararnola 62346 


8"48'S, 25°17'E,/.fWer 7966 (k). ETHIOPIA. Arsi: Lake (k). Gongola: kilba Hills and Yola, 9°20'N, 12°459;, 


Langano, 7°45'N, .48°45'E. Ash 347 (k). Ganio G€>fa: 12 
km S of Arba Minch, 6°5'N, 47°40'E, Gilbert et al. 345 


Dalziel 300 (k). Kwara: llorin, 46 mi. from Ilorin. on 
Ilorin-Bacita Road, 8°40'N, 4°45T:, (Mle et al. 63394 


(k). Gonder: Tana, 12‘^30'N, 47‘^2(yE, Pichi-Sermolli (k). Niger: between Mokwa and Bida, O^^S'N. 5°40'E, 


Ijrwe A12 (k). Oyo: Ado Rock, 7*^40'N, 5°L5'E, Keay 
25446 (k). Plateau: Jos Plateau, 9°40'N, 8°35'E, hdy 


1296 (k). Iluhahor: Gambela, 8°18'N, 34^37'E, Ash 557, 

1089 (k). Ogaden Harerge: E of Grawa, 8°50'N, 

42°25'E,/?//rg^er (k, US). Shewa: SW Shore of Lake 535 (k). RUANDA. Southern: Rinnonge, along Lake 

langanvika, 3°58\S, 29°25'E, Shantz Tanner 4196 (k). 
SENEGAL. Djembering, Rroadbent 158 (k). Farmer 131 
(k). SIERRA LEONE. Western: Buvabuva. 12°10'N. 
7°50'W, Elliott 4279 (k). SOMALIA. Bari: (iaigallo, (>4 
km SW of Bosaso, 1(P58'N, 49^rE, Rally & Melville 


Langano, 7°25'N, .48°25'E. Gilbert & S.B. 1078 (k). Ti- 
gray: Takaze Valley, 13^4.3'N, 49°1LE, Gilbert di' Creta- 
chew 2958 (k). (GAMBIA. Eastern: kuntaur, I3°45'N, 
14°40'W, Rnxton 53 (k). GHANA. Northern: 'Famale, 
9°20'N, (f59'W; Irvine 4572, 4574 (k). Hall 2058 (k). 


Upper: Bolgatanga. 1(P45'N, (f55'W, Parker 2023 (k). 15841 (k). Bay: Buur Heybo (bur Eibi), 2°59'N, 44°1()'E, 


Volta: keta. Rest House, .5°55'N, 1°2'E, Akpabla 36 (k). 
kENYA. Coast: Arabuko. kilifi, 3‘^40'S, 39^40'E, Gra¬ 
ham 1675 (k). Eastern: Buna, 3°26'N, 39°54'E, Gilbert gadisho: Mogadishu International American School. 


Thulin & Mahamed 7088 (k). Juhhada lloose: 16 krti 

S of Badade, 1°4'S, 41°23'E, Gillett et al. 25136 (k). Mo- 


13104 (k). Nyanza: karungu, Homa Mount Foot, (P49'S, 
44°9'E, Twiiner 6730 (k). Rift Valley: Cheblocb, f.udo. 
Upper kerio Valley, 0^22'S, 35*^1 Tweedie 2448 (k). 
MALAWI. Northern: 19 mi. S of Chilumba, I rO'S, 
.43°54'E, Pawek 9601 (k). Southern: Cbiwernbu, Mank- 
budwe Hill, L4°.48'S, 34^32'E, Smith et al. 5872 (k); 
Soml)ani Plateau, Mulanje Mountain, 16'^l(yS, 45°44'E, 
Moiicidie 574 (k). MALL Koulikoro: Sotuba, 12^40'N, 


2*^7'N, 45°32'E, Kiichar 15312 (k). Nugaal: Nugaal Val¬ 
ley. 8°.4'N, 49*^35T], Hemming & Watson 30216 (k). Sa- 
naag: Sugli, 10°58^N, 48°53^E, Ballenetto 277 (k). Wo- 
qooyi Gelbeed: Borarna, 1()°2'N, 44°1()'E, Gilbert 4723 
(k). SOUTH AFRICA. Cape: bank of Kareiga l^ivcr. 
Hathursl District. :i2°15'S, 23°3()'K. fiayliss 5212 ((ill). 

W 

Natal: Inomda, Amonopl Grass, Wood 4276 (k). Orange 
Free State: kimberly, Dronfield, 28^54'S, 24°4LE, Wd- 


7°59'W, Raynal 22063 (k). Massina: Dioura, N Macina, Ham 5975 (k). Transvaal: 9 mi. W of krugersdorj) on 
I4°52'N, 5°16'W, Davey s.n. (k). Segou: between Don- Farm (dadysvale, 26‘^5'S, 27^24'E, Robin 3839 (k). SU¬ 
DAN. Bahr Al-Gehel: Terakekka, 5°25'N, 3I°42'E. 


gouba and Markala, 13°0'N, 6'^()'W', Raynal 22565 (k). 
Sikasso: 4 mi. from koutiala, I2°30'N, 5°30'W, Raynal 


!\.I).H 7361 (k). Equatoria: 10 km S of Bemmeiza. 40 


22211 (k). MOROCCO. Agadir: Agadir, 4(n0'N, km S of Bor, 5°55'N, 3I°46'E, Lxk 82/44 (k). Kassala: 


(iedaref, Um Shagara, 14°2'N, 35^30'E, Beshir 151 (k). 
Lake Province: near Baidit, 35 km N of Bor by kongor 
Road, 6°30'N, .31°30'E, Ijock 81/77 (k). North Kurdii- 
fan: Barah, Hadeid Sberifi, 13°38'N, 3(P.36'E, Wirkens 
536 (k). Red Sea: Erkowit, 18°27'N, 46°32'E, Jackson 
2722 (k). South Darfur: 13 km S Nyala, 1 1‘^58'N, 
24^5 UE, Wickens 3159 (k). South Kurdufan: G.'l.'/. 
Farm, near Telo, 1(P30'N, 30'^E, Mus.selman 6174 (k, 
piito: Maputo (Lourenco Manpies), 25°58'S, .42^42'E, ODU). Upper Nile: Bahr el Jebel, Sheikh Jowbe, 8°4.5'N. 

Balsinhas 152 (k). Niassa: Marrupa, slope of Mountain 4(PE, Brown 1644 (k), Shellai 837 (k). FANZANIA. 1.5 


9‘^40'W', Hettewy 52, 179, 186 (k), Lynes 53 (BM). Azilal: 
near Demnate,'4r40'N, 7"3'W; Balls 3022 (k). Beni- 
Mellal: kesbeh, 42*^20 N. 6°20 W. Ijewalle 10634 (BM). 
Gouliminie: 1 km E of Tirhrni. 29°6'N, 9°5'W, Miller et 
al. 615 (BM). Quaovizert: Moyen Atlas Mountain. 
.3.3°10'N, 5°0'W. Jahandiez 149 (BM). Southwest: Oued 
Massa, between Agadir and Tiznit, 3'^N, 9°35'W^, Davis 

53515 (BM). MOZAMBIQUE. Liben, Kuntze 94 (k). Ma- 


kuwanko, 15 km on road to Nungo, 13°8'S, 37^.30'E, Jan¬ 


sen 8040 (k). Sofala: Chibal)ava, Lown Buzi, 20 25 S, 

33°45'E, Swynnerton 1413 (k). Tete: Tete, 16°13'S, 

33°33T], Kirk (k), Peters 8 (k). NAMIBIA. Along road to 
Etbosha Pans National Park, Musselman & Vi.sser 4 /2/86 
(ODU). Gohahis: 10 km V. of (/olmbis, 22^28 S, 19°5 E, Mabali Mountains. ()°0 S, .i0°L. Jejford et al. 53 (k). Kil- 


rni. NE Dangani. Drummond & Hemsley 3319 (k). Aru¬ 
sha: Lake Tanganyika, Mbulu, 3'^52'S, .45°44'E, Richards 
4512 (k). Dodoma: Handeni, kwa Mtono, ,5°15'.S, 
45°25'E, Archbold 2776 (k). Irmga: 19 kin E of Ibuguz- 
iwa Ferry, 7^5.5 S. 4.5‘^.45 E, Bjronstad 1363 (k). Kigonia: 


Wanntop 760 (k). Great Namaqualand: Jalclberg, 

24°45'S, 17^15'E, Smith 26 (k). Grootfonttdn; 1 1 mi. 
from Otavi-(/root(ontein on flat between mountains, 1°40^S, 43^48 f]. Tanner 3996 (k). IVlheya: (ialula, S 


inianjaro: Mrau Rombo, E kilimanjaro. 3°7'S. .47^40'L, 
Haarer 5127 (k). Mara: Lake Province, Musoma 1bwn, 


19°.48'S, 17^30'E, Tolken & Hardy 919 (k). Kaokoland: 
Mopane, Otjivero, 18°0'S, 14^29'F, Winter tV Ivistner 
5368 (k). Karashurg: Grot karasberg, Nanida Sud Ra¬ 
vine, 27^29'S, 18°45'E, Pearson 8122 (k). Karihib: Da- 


Saza, 8°47'S, 44''2'E, Carter et al. 2479 (k). Morogoro: 
10 km Irom base of kitonga (/orge, 7°4() S, .36°L5T^, Ia)v- 
ett Congdon 1404 (k). Mpana: katabi Plains, 6°20'S. 
41°40'E, Sanane 1571 (k). Mtwara: Tunduru, f)0 mi. 


rnaraland Otisondu, 22°0'S, 15^56'E, Seydel 4491 (k, from Masasi, 1 TO'S. MfiVE, Richards 17965 (k). Ruk- 


US). Kavango: bank of Okavango River at Runyu, 
17°56'S, 19°44'E, Winter & Marais 4479 (k). Keetmaii- 
shoop: keetrnansboop, 3 mi. W of Aroab, 26°5rS. 


wa: Rukwa Valley, 7°40'S, 32^20 E, Pielou 130 (k). Ru- 
vuma: 6.5 km E of (/urnbiro, 1(PI5'S, .45^52'E, Milne- 
Redhead & Taylor 10018 (k). Shiiiyanga: Sbinyanga, 
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3 45 S, 33 27'K, Kurtt 3770 (K). Suigiiida: Dorna, 7 mi. 
on Bahi to Kilirnatirule Boad, 5°54'S, 35°14'K, Hidgood 
et (iL 1204 (K). IJfipa: Kalamlx) Falls on Tanzania side 
of the river, fn7'S, 3ri5'F, Richards 12813 (K). TOGO. 
Northern: near Dapaon (l)apango), 1()°53'N, ()°lf)'K, Eru 
et al. 1478 (k). LJ(»ANI)A. Busoga: 2 mi. N of INkondo— 
kigindi Road, ()°5()'[\, 33°3()'K, Wood 803 (k). Kastern: 
Soroli Rock, l°43'N, 33°38'K, l.ye 5379 (k). Karatnoja: 
Lodokeleminil, near Moroto, 2°3()'N, 34°36'K, Kerfoot 
1313 (k). Northern: N of Mengo, 2°IN, 32°28'K, Brown 
2185 (k). Western: Butiaha, Like Albert, L5()'N, 
3r2()'K, Thomas 3458 (k). ZAMBIA. Central : Lunziia 
Valley, kafakula, I5°32'S, 27°()'K, Richards 4813 (k). Lu- 
apula: Mweru I^ke, near Nchelengi, 8°45'S, 29°0'K, 
Bullock 3826 (k). Lusaka: Mazabuka, 4 mi. from Chirun- 
da on Lusaka Road, 15°58'S, 28°48'K, Drummond 5503 
(k). Northern: Abereorn, Cassawa Sands, 8^3()'S, 
31°17'F., Richards 10921 (k). Southern: Livingstone, 
i7°45'S, 25^52'K, Rogers 7023 (k). Western: Barotse 
Floodplains, Lizulu Island, 15°3()'S, 23°30'F, Verboorn 
1039 (k). ZIMBABWK. Binga District: M wenda Re¬ 
search Station, Grosvenor 144 (k). IVIanicalaiul: Umtali, 
Zimunyas Reserve, 18°50'S, 32*^37'K, Chase 6853 (k). 
IVlashonaland North: 20 km from Makuti on roa<l to kar- 
iba, Umngwe National Park, I6°50'S, 28°0'E, Bhilcox 
lj*pf)ard 8718 (k). IVlashonalanci South: 311.5 km from 
Harare towards Cbirundu, Zambezi Esc arpment, 17°27'S, 
3(ny'E, Philcox & Ijeppard 8575 (k). Mataheleland 
North: 30 km from Makuti on road to kariba, 17°0'S, 
28°0'E, Philcox et al. 8748 (k). Mataheleland South: 
tributary of Nuanetsi River, near Mabalauta, (iona Game 
Reserve, 2I°10'S, 3(P15'E, !\goni 160 (k). 


Host-specific strains of S. gesnerioides differ in 
succulence, number of branches, pubescence and 
color of stem, bract length relative to calyx, length 
of calyx lobes relative to tube, and corolla color, 
pubescence, and size. Seed size is fairly uniform, 
0.30 X 0.20 mm, for all strains of S. gesnerioides 
except for the Euphorbia-sirain., which 

0.39 X 0.24 mm. 


tube length. Corolla light blue or dark purple, tube 
10—12 mm long, sparsely hairy, bent and expanded 
distally above calyx; lobes of lower lip obovate, ob¬ 
tuse; upper lip indistinctly bilobed, wider than 
long. Parasitic on arborescent Euphorbia species, 
i.e., E. abyssinica J. F. Gmel. (Musselman & Hep- 
per, 1986). 


Selected s/wcimens examined. ETHIOPIA. Welo: I 
km NE of Dessc, near Borkenna River, 11°7'N, 39°38'E, 
Sutherland 381 (MO). NAMIBIA. Nanialand: (Jreal Na- 
macpialand, (ireal karas Mountains, 25°1()'S, I7^5()'E, 
Ortendahl 487 (UPS). SOUTH AFRICA. Ca|M*: Bathurst, 
bank of kareiga River, 32'^15'S, 23°3()'E, Bayliss 5212 
(GH). Transvaal: Albany, Douglas Heights, 2()‘^I2'S, 
28^^15'!^:, Bayliss 3158 ((;H). SUDAN. Red Sea: (bibal 
Mawinja, Musselman 6180 (ODU). 


Indigofera (Fabaceae) Sirain: Plant annual, 
succulent, up to 16 cm tall, with 2 to 4 branches 
from base. Stem light green or purple, drying black, 
slender, obtusely square, furrowed, covered with 
dense, soft, divergent hairs. Intemodes short, not 
exceeding 1 cm. All bracts similar, ciliate, shorter 
than calyx. Flowers opposite/subopposite in open 
spikes, spike longer than the vegetative stem. Calyx 
5—7 mm long, ribs hispid, translucent between ribs; 
lobes equal or subequal, linear to lanceolate, (dli- 
ate, about the same length as tube. Corolla light 
pink to deep purple, tube 7-10 mm long, sparsely 
hairy, bent proximally within calyx teeth; lobes of 
lower lip obovate, obtuse, longitudinally rolled in¬ 
side when dry; upper lip emarginate, as long as 
wide. 


Selected specimen examined. SUDAN. Blue Nile: 
Abu Naarna, (;abal Obeid, 12°15'N. 33°28'E, Moharned 
10/25/88 (ODU). 


Strains of Striga gesnerioides 

While S. gesnerioides has evolved a strong host- 
specificity among its populations, these ‘"morphs” 
do not have enough morphological differences to 
justify according them the level of species or sub¬ 
species (Moharned, 1994). However, because of the 
potential for damage to crops and as a reference for 
further molecular work, we consider it important to 
record infonnation on the host strains. 

Euphorbia (Euphorbiaceae) Sirain: Peren¬ 
nial, succulent, 12—25 cm tall, with 2 to 4 branches 
from base. Stem greenish yellow, drying brown, te¬ 
rete, thick, densely pilose with retrorse hairs. In¬ 
temodes 1—3.5 cm long. All bracts similar, lance¬ 
olate, ciliate, incurved, shorter than calyx. Flowers 
opposite/subopposite in dense spikes, spike much 
longer than vegetative stem. Calyx 7—9 mm long, 
pubescent; lobes unequal, lanceolate, ciliate, Vi the 


Tephrosia (Fabaceae) Strain: Plant annual, 
up to 23 cm tall, unbranched. Stem pale green, 
often red, drying brown, slender, obtusely square, 
furrowed, glabrate. Intemodes 2.5 mm long. All 
bracts similar, lanceolate, ciliate, much shorter 
than calyx. Flowers opposite/subopposite forming 
somewhat open spikes, spike much longer than 
vegetative stem. Calyx 5—6.5 mm long, ribs hispid, 
translucent between ribs; lobes unequal, lan<‘eo- 
late, ciliate, < Vi tube length. Corolla pink to light 
purple, tube 8—10 mm long, sparsely pubescent, 
bent and expanded distally above calyx, lobes of 
lower lip linear-oval; upper lip emarginate, wider 
than long. 


Selected sfwcimens examined. B UR k 1 N A FAS(). Cen¬ 
ter East: 5 krn N ol Tenkodogo, 11°50'N, ()°I9'W, Safa 
& Musselman 10/9/87 (ODU). CAMEROON. Northern: 
29 kin S of (.aroua, 9^5'N, 13°25'E, Musselman et al. 10/ 
16/88 (ODU). NI(;ERIA. Niger: Mokwa, 9°I8'N, 5°2'E, 

Knepper 9/19/89 (ODU). 
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Vigna (Fabaceae) Strain: Plant annual, suc¬ 
culent, 8—26 cm tall, branched from base. Stem 
green or purple, drying black, slender, obtusely 
square, furrowed, covered with sparse, soft, diver¬ 
gent hairs. Intemodes 1—3 cm long. Bracts lance¬ 
olate, ciliate, incurved, lower ones as long as or 
longer than calyx, upper ones shorter than calyx. 
Flowers opposite forming somewhat dense spikes, 
spike usually shorter than vegetative stem. Calyx 
6—9 mm long, ribs hispid, translucent between ribs; 
lobes unequal, acuminate, ciliate, Vi tube length. 
Corolla light pink or bluish, tube 8-10 mm long, 
glabrate, bent and expanded distally above calyx, 
lobes of lower lip obovate, spreading, slightly rolled 
inside; upper lip emarginate, as long as wide. Eco¬ 
nomically, this is the most important strain of 
gesnerioides because it attacks Vigna unguiculata 
(L.) Walp., cowpea, which is a staple in parts of 
Africa. Damage can be extensive to this and a few 
other crops (Parker & Riches, 1993). 


Selected specimens examined. HUKKINA KASO. 
Northern: 5 kin S (iourcy, 13°9'N, 2°22'W. Safa Mns- 
selrnan 10/10/87 (ODD). MALI. Koulikoro: Bamako. So- 
Uiha, 12°50'N, 8°0'W, Miisselrnan Ji: Mohamed 10 /1/88 
(ODU). NIGER. Maradi: Maradi, Weed Researdi Orga- 
iii/ation Station, 13°32'N, 7°5'E, Parker 2264 (ODLl). NL 
(;ERIA. Kano: near Kano Airport, I2°3'N, 8°35'E, Knep- 

per 2/22/89, 8/24/89 (ODU). 


Ipomoea (Convolvulaceae) Strain: Plant an¬ 
nual, succulent, 15—30 cm tall, usually un¬ 
branched. Stem purple, drying black, obtusely 
square, furrowed, somewhat thick, scabrous, ver\ 
sparsely pilose, with soft, divergent, short hairs. In¬ 
temodes 1-4 cm long. All bracts similar, slightly 
incurved, shorter than calyx. Flowers opposite in 
open spikes, spike as long as or longer than vege¬ 
tative stem. Calyx 5—7 mm long, ribs hispid, trans¬ 
lucent between ribs; lobes unequal, acuminate, cil¬ 
iate, shorter than tube. Corolla white to light blue, 
tube 9—13 mm long, glabrate, bent and expanded 
distally above calyx, lobes of lower lip spreading, 
linear-oval; upper lip emarginate, about as long as 
wide. 


Selected sfm imens examined. MALI. Koulikom: 14 
km N Koulokaiii. I3°38'N, 7^S4'W; Musselman S: Moha¬ 
med 10 /6/88 (ODU). SENEGAL. Dakar: 10 km N Dakar. 
Musselman et al. 7066 (ODU). Diourbel: Kheiir Srrigne 
Sarr, 16 km E Diourbel, 14^39'N, 16°0'Vt. Musselman 
7064 (ODU). SUDAN. South Kordofan: Balanova. 
I0"30'N, 29°48'E, Musselman 8/23/86 (ODU). 

Jaquemontia (Convolvulaceae) Strain: Plant 
annual, succulent, up to 30 cm tall, unbranched or 
with 2—3 branches from base. Stem purple, drying 
black, slender, obtusely square, furrowed, sparsely 
to densely pilose with divergent hairs. Intemodes 


2-^ cm long. All bracts similar, incurved, ciliate, 
shorter than calyx. Flowers opposite in open spikes, 
spike very much longer than vegetative stem. Calyx 
5—8 mm long, ribs hispid, translucent between ribs; 
lobes unequal, acuminate, < Vi tube length. Corolla 
pale blue or mauve, tube 8—11 cm long, glabrate, 
bent and expanded distally above calyx, lobes of 
lower lip obovate; upper lip widely obovate, indis¬ 
tinctly bilobed, wider than long. 


Selected specimens examined. NIGER. Dosso: Kane, 
224 km from Niamey on Maradi Road, I3°26'N, 3°53'E, 
Parker 2312 (ODU)’ Maradi: Maradi, 13^32'N. 7°5'E, 
Parker 2031 (K, ODU). NIGERIA. Plateau: Jos-Shen- 
dam Road, 9"50'N, 9^25'E, Knepper 8/26/89 (ODU). 
SOU ril AFRICA. Musselman 6269 (ODU). 


Merremia (Convolvulaceae) Strain: Plant an¬ 
nual, succulent, up to 18 cm tall, unbranched or 
with 2—3 branches from base. Stem purple, drying 
black, slender, obtusely square, furrowed, sparsely 
to densely pilose, with divergent hairs. Intemodes 
short, 2 cm long. All bracts similar, ciliate, in¬ 
curved, shorter than calyx. Flowers imbricate fomi- 
ing dense spikes, spike very much longer than veg¬ 
etative stem. Calyx 5—6 mm long, ril)s hispid, 
translucent between ribs; lobes unequal, acumi¬ 
nate, about Vi tube length. Corolla purple, tube 8- 
10 mm long, glabrate, bent and expanded distally 
above c alyx, lobes of lower lip linear-obovate, lon¬ 
gitudinally rolled inside when dry; upper lip emar¬ 
ginate, wider than long. 


Selected specimens examined. SUDAN. Bahr-AI- 

Gliazal: Djiir River, Ayrnlar 27/51 (K). SUDAN. Blue 
NUe: Idzi. I2°54'N, 33°36'E, Mohamed 10/26/88 (ODU). 


NicoiUina (Solanaceae) Strain: Plant annual, 
15-22 c m tall, unbranched. Stem pale green, dry¬ 
ing brown, slender, obtusely square, furrowed, cov¬ 
ered with dense, short, soft, divergent hairs. Inter¬ 
nodes 1—3 cm long. Bracts ciliate, incurved, lower 
ones as long as or longer than calyx, upper ones 
shorter than calyx. Flowers sparse, opposite in open 
spikes, s[)ike usually shorter than vegetative stem. 
Calyx 4—7 mm long, ribs hispid, translucent be- 
twecMi ribs; lobes unequal, acuminate, about Vi tube 
length. Corolla pink/mauve, tube 8—10 mm long, 
with few hairs or glandular hairs, l)ent and expand¬ 
ed distally above calyx, lobes of lower lip obovate; 
upper lip emarginate, as long as wide. Tobacco in 
Zimbabwe has been s(‘riously damaged by this 

strain (Wild, 1948). 


Sele('t(*d specimens examined. NK^LR. Maradi: Mar¬ 
adi. nrar (lie Wrrd Research Organizalion Station, 

13°32'N, 7TyE. Parker 1316. 2265 (ODU). 
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Kigure 10. Disirihutioii ha.sed on specimens o( Striga gracillima (triangle) and 5. henuonthica (circle). 


14. Striga gracillima H. Melchior, in Mildbraed, 
Notizbl. Bot. Gart. Berlin-Dahlem 11: 681- 
682. 1932. TYPE: Nyassa Hochland. Station 
Kyimbila, Stolz 1304 (holotype, B?; isotypes, 

BM!, K!). 

Annual, 25—55 cm tall, slender, usually un¬ 
branched, densely scabrous, hispid, hairs ascend¬ 
ing, stem obtusely square. Leaves 18-45 X 2—5 
mm, opposite, narrowly elliptic, longer than inter¬ 
nodes, margin entire, veins obscure. Lower bracts 
10-25 X 2 mm, leaf-like, longer than calyx, upper 
bracts lanceolate, as long as or just shorter than 
calyx. Flowers alternate, shortly pedicellate, axil¬ 
lary at the base of inflorescence, becoming imbri¬ 
cate above middle, forming strobilus-like inflores¬ 
cences, raceme shorter than vegetative stem. Calyx 
5-ribbed, 5—7 mm long; tube 3^(—.5) mm long; 
lobes 5, unequal (adaxial reduced to < 1 mm), del- 
tate, 1-2 mm long, shorter than tube. Corolla pur¬ 


ple, tube 6-8 mm long, bent and expande<l proxi- 
mally within calyx teeth, densely hairy, never 
glandular-pubescent; lobes of lower lip 1—3 X 1— 
1.5 mm, spreading, obovate, upper lip 4 X 5 mm, 
obovate, emarginate, as long as wide. 

Striga gracillima is a poorly understood species 
and has mistakenly been identified as S. aspera 
(Hepper, 1984). It has been collected from Malawi, 
Tanzania, and Zambia between 8°41'S and 15°45' 
S (Fig. 10). Striga gracillima differs from 5. her- 
monthica in having a slender, sparsely branched 
stem; narrower, erect, linear-elliptic leaves; shorter 
corolla tube with smaller lobes; and much smaller 
calyces than those of 5. hermonthica. The glandular 
pubescent corolla and the equal calyx lobes are 
among the features that distinguish 5. aspera from 
S. hermonthica and S. gracillima. Striga gracillima 
has not been reported to attack crops. Its host range 
has not been investigated. 
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Selected specimens examined. MAI.AWI. Central: 
Dedza, Dedza Mountain Forest, 14°22'S. 34°2()'p], Salii- 
belli 1330 (GH, K, MO); Dedza, near Kanjali, Chongoni 

Forest, 14^27'S, 34°18'E, Saluheni 1341, 1539 (K); l.i- 
longwe, 25 mi. S of Lilongwe, 14°17'S, 33°47'f], Pawek 
14332A (K); Kyimhila, Stolz 1304 (GH, MO): Nyassa 
Hochland, Station Kyimbila, Stolz 1304 (BM, K). South¬ 
ern: Chiradzulu, Chiradzulii Mountain, 15'^45'S, 34°I8'E, 
Briimmit & Banda 9838 (K). TANZANIA. Morogoro: 
Mahenge, 8°41'S, 36°4rE, Schlieben 2108 (L)S). ZAM¬ 
BIA. Northern: Kasania, 40 km W of Kasama, 1 OHIO'S, 
30°54'E, Philcox et al. 10210 (K). 


er above middle, spike shorter than vegetative 
stem. Calyx 5-ribbed, 7-12 mm long; tube 5-10 
mm long; lobes 5, unequal (adaxial reduced to < 
1 mm), debate, 2—4 mm long, shorter than tube. 
Corolla pink or mauve, rarely white, with ascending 
hairs, tube (13)16—20 mm long, bent and expanded 
proximally within calyx teeth, sparsely hairy, never 

glandular-pubescent; lobes of lower lip 7-15 X 3- 
6(-10) mm, obovate, upper lip 4—9 X 4—7 mm, 

emarginate. 


15. Striga hallaei A. Raynal, Bull. Jard. Bot. 
Belg. 39: 374. 1969. TYPE: Gabon. Efout, 
Halle & Villiers 4914 (holotype, P!). 

Annual, 30—60 cm tall, erect, slender, un¬ 
branched, pilose, stem obtusely square. Leaves 40— 
70 X 12(—30) mm, opposite, elliptic, shortly peti- 
olate, coarsely toothed, 3-veined, shorter than in- 
temodes. Lower bracts 8—20 X 5 mm, leaf-like, 
upper ones reduced, all bracts longer than calyx. 
Flowers alternate in open racemes, raceme shorter 
than vegetative stem. Calyx 5-ribbed, 6—7 mm long; 
tube 2 mm long; lobes 5, equal, linear to lanceolate, 
4—5 mm long, twice as long as tube. Corolla salm¬ 
on-pink, tube 22—25 mm long, bent and expanded 
distally above calyx, densely pilose; lobes of lower 

lip 17 X 30 mm, broadly round; upper lip 12 X 
15 mm, emarginate, reflexed backward. 

This species inhabits openings within rainforests 
(Raynal-Roques, 1969) of Gabon and Democratic 
Republic of Congo (Fig. 7). The large toothed and 
nerved leaves, long calyx lobes, salmon-pink co¬ 
rollas, and adaptation to wet habitats suggest a re¬ 
lationship between this species, S. forbesii, and S, 
latericea. Of these three species, only hallaei has 
a 5-ribbed calyx. 

16 . Striga hermonihica (Del.) Benth., Compan¬ 
ion Bot. Mag. 1: 365. 1836. Buchnera hermon- 
thica Del., El. Egypte: 245, 34 fig. 3. 1813. 
TYPE: Egypt. Delile s.n. (holotype, P!). 

Striga senegalensis BeiUh.. in DC. Prodr. 10: 502 (1840). 
TYPF!: Senegal. Heudelot s.n. (syntype. K!). 

Annual, to 90 cm tall, stiffly erect, branched 
from middle, scabrous, densely hispid, hairs as¬ 
cending, stem square, furrowed. Leaves 15—80 
(—110) X (4—)10—25(-4'0) mm, opposite, linear or 
narrowly elliptic, ascending or spreading, longer 
than intemodes, margin entire, veins obscure. Low¬ 
er bracts 12—50(—95) X 2—5(—10) mm, leaf-like, 

longer than calyx, upper bracts lanceolate, as long 
as or shorter than calyx. Flowers opposite, forming 
a lax spike at base of inflorescence, becoming dens- 


Striga hermonihica., giant witchweed, is a serious 
pest of food crops (sorghum, maize, millet, rice) es¬ 
pecially in the Sahel of Africa. In fact, in parts of 
the Sahel it causes more damage to millet and sor¬ 
ghum than any other factor, with the possible ex¬ 
ception of birds. Striga hermonihica is not partic*- 
ular to soil type or pH and can be abundant on 
lighter soils in West Africa, as well as on heavy 
clay soils in East Africa. 

Giant witchweed is an obligate outcrosser as is 
the related species, S. aspera (Musselman et al., 
1991). Several insects are potential pollen vectors. 
Comparison of populations of 5. hermonthica par¬ 
asitizing similar hosts but growing in different geo¬ 
graphical localities revealed a high level of mor¬ 
phological and floral variability. This high phenetic 
variability was accompanied by high genetic diver¬ 
sity (Bharathalakshmi et al., 1990; Olivier et al., 

1998). 


The sorghum- and millet-strains of ^S. hermon¬ 
thica have similar vegetative characteristics but dif¬ 


ferent corolla sizes and shades. The millet-strain 
has a smaller dull pink corolla and is common on 
sandy soil, whereas the sorghum-strain has a larger 
pink corolla and is associated with clay soils. Al¬ 
though host-specificity reduces the host range of 
the parasite, it may lead to successful attachment 
and better adaptability to a given host under spe¬ 
cific conditions. Such floral differences could be 
expected to reduce cross pollination between the 
two strains when syrnpatric. Breeders developing 
grains for tolerance to the parasite need to be aware 
of genetic interchange in this wide-ranging species. 

Striga hermonthica extends from Senegal to Ethi¬ 
opia with southern limits in the Democratic Re¬ 
public of Congo and Tanzania, between 22°3'N and 
9°30'S (Fig. 10). There are a few collections from 
Angola and Namibia. Collections from the Nile Del¬ 
ta and parts of Yemen likely represent introductions 
with contaminated seed, a well-documented means 
of dispersal (Benier et al., 1992). Striga hermon¬ 
thica has not been found in native grasslands ex¬ 
cept in the Nuba Mountains of the Sudan Republic 
(Musselman & Hepper, 1986). 
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South of 9^30^N, S. hermonthica is less frequent (1^)- NK^KR. Maradi: 2 kni W Maradi on Niamey Road, 


and smaller in size. Striga hermonthica, S. asiatica, 
and S. gesnerioides are the only species found north 
of the Sahara (Figs. 4, 8, 10). 


l.r32'N. 7°4'K, Parker 2316. 23/7(01)1)). Niamey: Nia¬ 
mey, (ialome, 13^35'N, 2^I()'W, Hagerup 478 (K), Harter 
136, 1821 (GH). NIGERIA. Bauohi: 1 mi. N of Naraguta, 
U)°4()'N, 8°55'E, Hepper 1162 (K). Bornu: Bin, 1()°33'N, 


In any large population of S, hermonthica it is 12''1()'E, A/o/>/e .W, 3/(K). Goiigola: 10 mi. W of (Jornhi, 


possible to find albino plants. These are plants to¬ 
tally lacking chlorophyll yet capable of flowering 


1()°I2'N, l2^4rK, hnve 1671 (K). Kaduna: between Za- 

ria and Kano, site of new lollgate, 11°3()'N, 8°1()T], Ijoue 

4828 (K). Kano: (iaya, near Kano, I l°55'N, 9^2'K, Shor- 
because of their parasitic nature (Musselman & 779 (K). Kwara: lx)koja. 7°50'N, 6°4()'K. l\,rsofLs 

Hepper, 1986). L79 (K). Niger: Konlajora, 10°25'N, 5°25'K, Dalziel 171 

(K). Ogun: ll)adan. Botany Department, 7^1()'N, 3^50'K, 


Selected specimens examined. AN(iOLA. Liiamla: 
Catete, 9^2'S, 13°42'E, Q)ssweller 199. 14219 {K). BUR¬ 
KINA KASO. Central: OO km K of Ouagadougou, 
I2^35'N, (flB'W, Safa & Musselman 10/9/87 (ODD). 
Northern: Bogoya, 5 km N\X of Oualugouya, 13^38'N, 
2°27'W, Raynal 22263 (K). Volta: Bororno, 11°50'N, 


Ijowe 2760 (K). Plateau: Jos-Shendarn Road, 9°50'N, 
9°2S'E, KnepfH^r 8/26/89 (ODD). Sokoto: (^uadabawa, 
13^8'N, 5°15'K, Ryan 58 (K). SENE(;AD. Oriental: Bak- 
el, I4°55'N, 12°29'W, Hepper 3721 (K). SUDAN. Al-Ja- 
zirah: Madani, Barakat, 14°20'N, 33°48T], Musselman 
6139 (ODD, K). Bahr Al-Ghazal: Wau, 7°46'N, 28*^2^:, 


2°55’W.«rtv«o/:^26W(K).(: AM KROON. Center South: MavCmiosh 103 (K). Blue NUe: Aim Naama. l2°4‘t'N, 
near Djikainke. 4 ini. from Kournban, 4°43’N. I()°.'>5'K, ^ohamed l()/27/8R (ODL). Kassala: Al-Qad- 

Ijeeuu'enherg 10180 (K). Northern: .Aflainawa. neartbni- O 4 N, 24 K, Schweinfurth 595 (K). Khartoum: 

gumi, 7°()'N, hitilu &■ Daramola 28792 (K). CKN- at l.3°.38'N. .32°.32'K, Sauer 13698, 13699 (K). North 


Darfur: (^al>al Kurdufan. l.3°2.'i'N, 2.3°.32'F., Wiekens 628 
(K). Galial Aim Siimn. I2°.'S2'N. 2:r.3()'K. Wirketi.s 3W 


TRAl. AFRICAN RKPURI.IC. Ouhani: Rossango Re¬ 
gion. t)°.3()'N, 17°2()'K. Fay & Doha 5070 (K). 

DEMOCRATIC REPUBLIC OE C0N(;0. Equateiir: Li- (F)- North Kurdufan: El Obeid, Khartaget, I3°13'N, 

l)enge, 3"^39'N, I8°38'E, Ijehrun 1759 ((iH). Ilaba: Nia- 3(P32'E, Musselman 6162 (ODD). Northern: Wadi Hal- 


l)embe, 2°14'S, 27°44'E, Steyagi s.n. (US). Haut Zaire: 
l>etween Mahagi and Mabagi Port, 2'^16'N, 31°7'E, Hou- 
tuple 308 (K). Kivu: between (iabiro and Kidebe, 1°30'S. 
30^25'E, Ijebrun 9631 (K). Shaba: Kundelungu, 9°30'S, 
27°45T:, Kassner exfied. 2786 (K). DJIBOUTI. Eastern: 


fa, 1 km NW Debeira Station, 22°3'N, 3I°23'E, Petterson 
16819 (K). South Kurdufan: near Kadugli, 1 I^^UN, 
29°4rE, Musselman 6155 (K). Up|>er Nile: Sol)at, 
8°55'N, 32°25'E, Petherick 1863 (K). West Kurdufan: 
El Greo, Pfund 679 (K). TANZANIA. Mara: I.<ike Prov- 


Arta Road, 11°.H2’N. 43°9'F. Carle 98 (K). FtiVn'. Cai- ''lee, Ikoma, Miisoma, 2°2'S. 34°35'K, Tanner 4142 (K). 

ro: S of AI-Ji/.ah. Helwan. 29°.3«'N. 31°lf)'F. Boland 743 Shinyanga: near Shinyanga, 3°40'S, 33°27'E, Hox 293 

(K). Delta: Roilali. 30°I5'N. 3ri5'K. .Sr/j«>ei/i/br//i 1880 Ziwa Magharibi: West Ixike Province. Riharaimilo. 

(US). Red Sea: Al-Fashn. 28°27'N. .3()r>.3'F. Faad 1881 2°37'S. 3n9'F. Tanner 5274 (K). CHAD. Chari-Ba- 

(K), Kadjil 594 ((Ht). FRI'I’RKA. Southern: 4 km S of guirnii: Ra III. I()°32'N. 16°27’F, Am/ry H2 (K). TOt'd). 


Adi Kuala, 14°38'N. 38°S()'F. Ryding et al. 1548 (K). 
Teseney: I5°6'N, 36°4()'E, Pichi-Sermolli 1295 (K). 
ETHIOPIA. Gojain: Shoa, l(P5'N, 38^16'E, Meyer s.n. 
(K). Ilubabor: Blue Nile, (kire, 8"9'N, 35^32'E, /\irAer 
E22 (K). Kefa: Otno National Park, 8^2rTN, 37°I5'E, Ash 
3648 (K). Ogaden Harerge: at 8°44'N, 4()°3()'E, Puff et 
al. 820922 (K). Shewa: N Addis Ababa, 9°I2'N, 


Northern: 7 km N of Mango, 1(P26'N, (PI7'E, Pash 
7916 (K). UGANDA. Eastern: Amuria, 2°UN, 33\37'E, 
Willemse 30 (K). North Buganda: Sempayo-Kiboga 
Road, Semlilci Elats, 0°4()'N, 31°45'E, Liehenherg 1029 
(K). Northern: between Nirnule and (mndokoro, along 
Bahr El Gabal, 3°1()'N, 32°5T:, Mearns 3(H)5 ((dl). 
Southern: \X .\nkole, ()°3()'S, 3()°I8'E, Dawe Pit (K). 
Western: Bunyoro, 1°38'N, 31®30'E, Fyffe 32. !(>! (K). 


38 42 E, Meyer 7594 (US). Tigray: Enda Sellassie, W of 
Axurn, I4°10'N, 38°I UE, Sec// 2/7 (K). Welega : (iondor, 

9"3()'N, 36"3rE, Massey 47 (K). GAMBIA. Central: 

Sapu, I3°()'N, 15°()'W, Terry s.n. (K), Saunders 60. 62 (K), 

Brookes 19 (K). CfHANA. Northern: 2.3 mi. NW of 
Bunkpurugu, 1()°32'N, (P3'E, Innes 30748 (K). Upper: 

Bongo, near Bolgatanga, l()°3()'N, (P3()'W, Hossain 

Agyakwah 37855 (K). GUINEA BISSAl). Central: Baf- 
ata, Arredores Rf^gion, 12°I2'N, 14°42'W, Espirito Santo 
2796 (K). EaHtf^rn: (kdiee, Campielifa, 12°4()'N, 

13®5()'W, Espirito Santo 2960 (K). IVORY COAS'L 
Bouna: Varale, 60 km N of Bouna, 9*^39'N, 3°6'W, i'weer- 
ling & Hokdam 934 (K). Boundiali: Zaguinaso, 64 km N to ciliate, hairs ascending, stem obtusely square, 

of Boundiali, 10 2 N, 6 32 W, Riches 249 (K). Eirkesse- furrowed. Leaves reduced, 3—15 X 0.5—1 mm, op- 

dougou: 5 km S of Eirkessedougou, 9^36'N, 5°8'W,/fff7/- •* / i -4 i* u lU • * i 

ooy /L \ L L MV 4 iKi •> * t.' T 11 i> posite/suDoppositc, liiiear, shorter than intemodes, 

es 226 (K). KENYA. Nyanza: 3 mi. S ol Homa Bay, r rr ’ ’ ^ 

()°,34'S, .34°22'F. Bogdan 45:i5 (K). MALI. Kayes: Dion- margin entire, veins obscure. Lower bracts 6-15 X 

koidane Fields. Yelirnane Circle. 1,5°8'N. I()°34'W. Yeafes 1 nun, narrowly lanceolate, longer than calyx, up- 

88 (K). Koulikoru: .Sekesona, 7 km from Ouelessebou- per bracts lanceolate, shorter than calyx. Ixiwer 


17. Striga hirsuta Benth., in DC. Prodr. 10: 502. 
1846. TYPE: China. Loureiro s.n. (holotype, 
P!). Figure 2. 

Striga pasilla lloelist. in DC. Prodr. 10: .50.3. 18‘t(>. TY’PF: 
Ftbiopia. (iafala. Sehimper 1209 (liololype. k!). 

Annual, small, 2-6(-20) cm tall, slender, un¬ 
branched or branched from middle, sparsely hispid 


surface of leaves and bracts with a row of hispid 


gou, ‘to km S of Hamako. Raynal 22194 (K). Segou: 1 

km from Diabalv, I4°0'N. 0°0'W'. Raynal 22573 (K). .Si- i • i . i • i -i r i • 

kassu: 10 km W of Yangasso. Raynal 22221 (k). NA- margins and midrib, upper surface his- 

MIRIA. Cuiieiie: Osliikango, I7°9’S. 1()°10'K, Rodin along margins. Flowers alternate in open 

9379 (K). Owniiihu: Olukonda, I8°()'S, 16°3'E, Reed I t ra(‘emes, raceme longer than vegetative stem. Calyx 
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Figure 11. 


Distribution based on specimens of Striga hirsiita (circ 



10-ribbed, 4-5.5 mm long; tube 2-3 mm long; 
lobes 5, equal, subulate, 1.5—2.5 mm long, as long 
as tube. Corolla dark red with yellow throat, 8-10 
(-12) mm long, bent and expanded distally above 
calyx, sparsely glandular-pubescent; lobes of lower 

lip 2-3(-5) X l-2(-3) mm, obovate, upper lip 1- 
2 X 2-4 mm, emarginate. 

Striga hirsuta is frequent in the Sudanian savan¬ 
na. Its range extends from Mali to Ethiopia and 
south into Kenya, Tanzania, Malawi, and Mozam¬ 
bique between 13^N and 26^S (Fig. 11). Striga hir¬ 
suta and 5. lutea may rarely attack crop plants such 
as sorghum and maize, but no notic eable damage 
occurs. 

Striga hirsuta is typically a small plant, up to 6 
cm, that emerges, flowers, and matures in a fairly 
short time. It flowers sooner after the commence¬ 
ment of the rains than the most damaging species, 

hermonthica. Striga hirsuta is less hispid than 
S. asiatica and S. lutea; however, it is more sca¬ 
brous than both species. See comments under 
asiatica. Musselman and Hepper (1986) included 
S. hirsuta and S. lutea in S. asiatica. Further work 
is needed to elucidate the relationship of this spe¬ 
cies to S. asiatica. 

Selected specimens examined. A IN (/OLA. Benguella: 
Benguella, 12°36'S, I3°2()'E, Gossweller 2916 (K). Huila: 


Gouceiro, Vila l^arire, 15^10'S, 13°3()'E, Henri(pies H53 
;K). BURKINA FASO. Eastern: Eada-NVt/ourma, 
12°12'N. 0°25'E. Safa & Musselman l()/25/«7 (ODU). 
BURUNDI. Northern: Bubanza, Imbo, 3°1()'S, 29T>8'E, 
Keekrnans 10314 (K). CAMEROON. Eastern: Batouri, 
I'^SO'N, 14^3()'E, Taylor 1 (K). North-Western: Nanpe, 
H km W of Bangante, 8°5'N, 10^36'E, de Wilde & de 
Wilde-Duyjjes 2397 (K). Northern: Jangla, foot o( Vogel 
Peak, 8°22'N, I l^SS'E, Hepper 2745 (K). Western: M[)aw 
Plain, 6°15'N, 1 TO'E, Brunt 404 (K). CENTRAL AFRI¬ 
CAN RF^PUBLIC. Bamingui-Bangoran: 2 km E of 
Camp Koun]l)ala, 8°29'N, 21^244], Fay 2867 (K). Nana- 
Mambere: Itouar, 6°0^N, 15°35T], Mildraed 9501 (K). 
Ouhain-Pende: near Nana-Bakassa River, 7°()'N. 
17°()'K. hay 5()6H (K). (:()N(;(). Kinshasa: al 4°;M)'S. 
IS°3()'t:. Waolhou.se 51/61/22 (K). DKMOCH.VnC KK- 
I’UHLIC OF C()N(;0. Bas-Zair<‘: Homa. 5°48'S. l.rO'K. 
DacrentonI I2H. 129 (k). Haul Zaire: Ihila-liolea. 
2°2()'N. 26°()'F,. hj’ianl 2251 (K). Katanga: Kayuha, 
4°45'S. 27°SH'I'„ de Witte 5552 (K). Kivu: Beni, 0°.4()'N. 
29°28'F. (dlle 59 (K). Shaba: IVeto. 8°25'S. 28°5rK. 
Hohyn 1971 (K). KTHIOPIA. Bale: Dallo. ()°22'N. 
ii9°50'F^. Mooney 8427 (k). Gaino Gofa: 8 km S ol Arha 
Mineh. 5°58'N. 37°36'E. (rilhert et oL 520 (k). Gojani: 
Beles Farm. W ol (;()jam. 1()°5()'N. 35°47'F, Parker 4074 
(k). Ilubabor: Gambela, 8°18'N, 34'’37'E, Ash 518 (k). 
Ogaden Harerge: Awash National Park, 8°55'N, 
39°55'E, (alhert 1663 (K). Tigray: Gafata, 12^5,3'N, 
39°40TC Anonymous 1842 ((^11, US). Welega: 9°3'N, 
36°11 'E, Gilbert & Thulin 708 (K). KENYA. Central: /a- 
wacli, ()°24'S, 36°59'E, Faden et al. 74/572 (K). Coast: 
30 km W of Bum, :r45'S, 38°18'E, Durham 26/2/24 (K). 
Eastern: Ernali Hill, 2"3CS, 37°27'E, Someren 250 (K). 
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puto: 


Nairobi: 1°I7'S, Johnstone 1551 (K), Red 1124 

(K). Rift Valley: 2 krn S of Like Naivasha, 

:U)°I I'K, CMhert 4840 (k). LIHKKIA. Maryland: Harper, 
4°25’N. 7°4:VW. Baldwin 59BH (US). MAI.AWI. Central: 
I’orl Malulill^. Biu: Hiv<“r. 13°47'.S. .32°5H'K. Kobson I0H3 
(K). INortliern: .37 mi. SW M/.u/.ii, I l°47’S. .33°.3H'K, 

Pawi’k 10^)42 (K). Southern: Blanlyre, 2 mi. N of l.imhe, 

ir>°4‘rs, 3.3°7'K. Brummil 842H (K). MAI.I. Koulikoro: 
Bagiiineda, 22 km N of Bamako. I2°51'N, 7°46'Vi. Mus- 
srlinan it Mohamed l()/«/88 (ODU). MOZAMBIQUK. Ma- 

liiluua Island, 2.3 km K of Maputo (l,oureiH() 

Manpies). 20’rS, .32r>7'K. Magg 30817 (K). INKiKB. 
Harter 530 (ODU). NKiKRIA. Plateau : Jos-I^laleau, 

Knepper 8/25/89 (ODU). RWANDA. Ka- 
diiiia: legiiia. Mussel man & Mansfield 5551 (ODU). 
INortliern: Rulierigeri, P5()'S, 29°%'K, Reekmans 4257 
(K). SKYCHKLLKS ISLAND. Vallee de Mai, Belle 196 
((HI). SOMAIJA. Coast: 5 kni S of (ioha, ()°47'N, 
4r4rK, GiUett et ai 5045 (K). SUDAN. Bahr Al-Gha- 
zal: Djur River, 8°4()'N, 28°35'K, Ayhuer G.\27I5I (K). 
Darfur: kalw<', Hynes 478 (K). Equatoria: Nakhi, he- 
IwetMi Yanihio and 'rand)io, 5°rN, 28°5'L, Myers 7000 
(K). Jungali: near Raidit, 45 krn N of Hor, 6°42'N, 
3I°.‘U)'K, Ijx'k 81/247 (K). North Darfur: (iabal rnarra, 
Kil)l)i, 12°UN, 25^32^K, Wiekens 2241 (K). South Kur- 

dufan: belwt^en Relalania and Kadugli, 1 1°5()'N. 

29";iO'K, Sherif 5952 (K). llp|ier NUe: Adok, 8^1()'N. 
5()°18'K, Petherick 1862 (k). TANZANIA. Arusha: Mbu- 
In, Jebogo Hill, Mgati Plains, 4°5'S, 35°5()'K, Burtt 2105 
(k). Iringa: 80 krn N o( Mubanpt', 8°1()'S, .4()°()'L, Bid- 
good et al. 65 (k). Kigoina: Livingstone College, 5°40'S, 
50°()'K, Verdrourt 5590 (k). Kilanianjaro: Ngnngu, 
Sbirnba Hills, 4°28'S, .W4'K, Jackson 415 (k). Mafia: 
(][ningarunia, Greenway 5571 (k). Magharihi: Ribara- 
nudo, on Nyainireinbe Road, 2°59'S, 5P2.’VK, Balslev 447 
(MO). Mheya: Chirnala, 85 kin L of Mbeva, 8°52'S, 
:U°()T:, Bally it Carter 16448 (k). Morog oro: 25 rni. 
NK of Morogoro. 6°3()'.S. 37°4()'K. Hidgood et al. 429 (K). 
Rukwa: Tuml.a, 7°.30'.S. 3I°4.3'K. HnUock BI4 (K). Ru- 
vunia: 10 km SW of Songea. I()°44'S. 3.3°33'K. Milne- 
Redhead it Taylor HH2 (K). Shinyanga: near Sbinyanga, 
5^45'S, 33°27'K, Box 291 (k). Tanga: Handeni, Nvongolo 
Hill, 5°27'S, 38"2'L, Mgaza 454 (k). Zanzibar: Kirk 
2179 (k). Ziwa Magharihi: Muhulwe Rnkoba, I°55'S, 
5r45'K, Panayotis 98 (k). UCLANDA. 2 mi. S of Akilok, 
Ixingdale-Brown 2421 (k). Central: Knlebbe, (P4'N, 


32 28'K, Brown 2L 258 (k). Karanioja: Sf] of karamoja, 
NK of koeemaluk, 2°I8'N, 34°I8'K, Hudson 296 (k). 
Nile: koboko, 3°25'N, .H°()'K, Ijjoe PI048 (k). North 
Buganda: 10 km NW of katera, 0°46'N, 3P58'K, Lye 
s.n. (k). South Buganda: I.iike kaiionje. Mountain Ma- 
sak, (P2I'S, 31°45'K, Rose 10255 (k). S<iutliern: karn- 
l)ugo, kisi/.i, (Pplain 45'S, 29°.50'K, Purseglove P2424 
(k). ZAMRIA. Eastern: Fort Jarm'son, I3^37'S, 32°44'K. 
Bush 25 (k). Lusaka: I .5 km N of Marangora, Zambezi 
Ks<‘arpment, Uaingwe National Park, I5°45'S, 29°0'K, 
Phdrox et al. 8565, 8610 (k). North-Wf^stern: Mvvini- 
lunga, near Matonebi, I r4rs, 2T^24'K, Townsend 170 
(k). Northern: 16 km K of kasama, Nambkungu Ridge. 
10°I6'S, 3n5'K, Philrox et al. 10190 (k). Western: 
Sesbeke, 17^30'S, 24^50'K, Gairdner 412 (k). ZIMRAR- 
W'K. Inyanga: Inyanga, 18^15'S, 32°42'K, Norlindh &: 
Weimarck 4956 [Vs.]. Maniealand: River randai. 19^32'S, 
32^40'K, iWvre.s’ 294 (k). Mashonaland South: Salisbury 
Experimental Station, 17°48'S, 3I^rK, Wild 5718 (k). 
Matalieleland North: near Wankie Prison, I8°22'S, 
26°.iO'K, Raymond 519 (k). Mataheleland South: Se- 


lukwe. near Surprise Mine, 19‘^38'S. .30°0'K, Cecil 128 
(k). Victoria: kyl e National Park, 20°I9'S. .31^1 'K, Phil- 
cox (t Ijcppard 8870 (k). 


18. Striga junodii Schinz., Mem. Herb. Boi.s.s 10: 
62. 1896—1900. TYPE: Mozambique. Delagoa 

Bay, Junod IBS (holotype, G not seen). 

Perennial, 30—60 cm tall, stiffly erect, un¬ 
branched, scabrous, hispid, stem winged. Leaves 
10-25 X 1—2 mm, linear, opposite at base of stem, 
alternate above, shorter than inteniodes, margin en¬ 
tire, veins obscure. Lower and upper bracts similar, 
2—5(—12) X 1 mm, linear, shorter than calyx. Flow¬ 
ers alternate in open racemes, raceme much shorter 
than vegetative stem. Calyx 15-18-ribbed, 11-15 
mm long; tube 7-9 mm long; lobes 5, equal, linear 
to lanceolate, 4—7 mm long, slightly shorter than 
tube. Corolla pur}:)le, tube 20-22 mm long, bent 
and expanded distally above calyx, densely pubes¬ 
cent; lobes of lower lip 8—11 X 4—.5 mm, spreading, 
obovate, slightly notched; upper lip .5-8 X 8-11 
mm, emarginate. 


Striga juru)dii is represented by otdy a few col¬ 
lections from swampy grounds in southern Moz¬ 
ambique and northeastern South Africa b«‘tween 
24°S and 26°S (Fig. 12). It tloes not extend north 
into Mozambique where the similar S. pubiflara oc¬ 
curs (Fig. 15). The two species may have different 
ecological requirements. Striga junodii is also mor¬ 
phologically similar to the Asian species, S. ma- 


suria; however, S. junodii has a characteristic notch 
on the lower corolla lobes. The current status of ,S. 
junodii remains unknown. We are unaware of <*xtant 
populations. Collectors in Mozambique and South 


Africa should be 


of its presence. 


Selected sperimen.^i e.xamined. MO/AMBK^UK. Iii- 
hanibaiie: Inliaiiihaiu'. 23°.'>4’S. Anon yrnoiis 

12092 (MO. S. UPS). Maputo: lx)uretico Man|iics. Ki- 
kalla. 2.3°.38'S. 32°.32'K. Junod 276 (BBK.). .SOU'l’tl AF- 
Bl(7\. Transvaal: Mii/.i Swanip. 2 kni frotii Plu'liMidaba 
(Irossing on Mha/.waiia Road. 2.3°.5.5'S. 3I°I3'K. (iernii- 
shuizen 3.534 (K); N«‘ls|)ruit. 2.3°,3()’S. .30°.WK. Brosser 
1784 (BRK. K). Britton 4778 (BRK). 


19. Striga Idingii (Engl.) Skan, FI. Trop. Afr. 
4(2): 413. 1906. Buchnera klingii Engl., Bot. 
Jahrb. 18: 69. 189,3. TYPE: Togo. Biittner 239/ 
221 (B?). 

Annual, to 86 cm tall, coarse, stiffly erect, often 

3- branched just below inflorescence, scabrous, his¬ 
pid, stem obtusely square. Leaves 20-40(-7()) X 

4- 7(-12) mm, opposite, narrowly elliptic, tips ob¬ 
tuse, 3-veined, coarsely toothed, shorter than inter- 
nodes. Lower bracts 10-20 X 2^ mm, lanceolate, 
longer than calyx, upper bracts lanceolate, as long 
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Figure 12. Distribution based on speeinunis o( Striga junadii (Iriangb') and .S', nmcranlha (circle). 


as calyx. Flowers imbricate forming very compact 
spikes, spike much shorter than vegetative stem. 
Calyx 12-15-ribhecl, 8—10 mm long; tube 5—6 mm 
long; lobes 4 equal or 5 unequal, linear, 3-5 mm 
long, slightly shorter than tube. Corolla pink, tube 
10—13 mm long, bent and expanded proximally 
within calyx teeth, pubescent or glandular-pubes¬ 
cent; lobes of lower lip 4—7 X 2—^ mm, spreading, 
oval, upper lip 2-3 X 3^ mm, obovate, emargin- 
ate. 


A very distinct witchweed, stiffly erect with 
bright pink corollas, 5. klingii is usually found in 
small populations parasitizing gras.ses in the wet 
savannas of west and central Africa. Its range ex¬ 
tends from Senegal to southern Sudati between 
4°0'N and 15°0'N with disjunct localities in Tan¬ 
zania and Malawi (Fig. 13). Striga klingii is similar 
to S. macranthw, both species have three terminal 
branches just below the inflorescence. However, S’. 
klingii has pink flowers whereas S. niacrantha has 
white flowers and glandular hairs. 

The vestiture of S. klingii is unique, as noted l)y 
Neumann et al. (1996) and Musselman (unpub¬ 
lished), with curved hairs that have ver>’ broad 
shield-like bases. 


Selected sgeciniens examined. CAMKIIOON. 
ern: 10 km S of Ngaoutulcrc. Adamaoua IMat«‘au. 


Nortli- 

7°I6'N. 


Hreteler 258 (K); 7°20'N. i;^°;i2'K. Mus.selnwn 
•t al. s.n. (K); Ngaouyatiga, 29 km N of Dogba. 7°2()'N. 
I.TO'K. Mu.s.selnmn 10/16/88 (Ol)U). CKNl'KAl. AFHl- 

7\N HKPUltLlC. Bamingui Bangoraii: (^amp Koum- 

•ala. 8°29'N. 21°13'K, Foy 6021 (K. MO). GHANA. 
Ilroiig Ahafo: N of Kra< bi, 7°55'N, 0°rW, Morton 6292 
K). (JLINFA. Northern: Youkounkouti. Satjd>ailo. 
I2°40'N. 1.3°22'W, Adam 18884 (MO). Southern: Ma- 
iiou. IO°27'N. 12°2'W, Shiiell 6785 (K). GDINKA BIS- 

vAL!. Kastern: Madina, 11°5.S'N, F.spirito Santo 

1754 (K). Northern: Bafata, Bambadinca. 12°12’N. 
I 1°42'\V. Esgirito .Santo 3808 (K, MO); Farim, 12°.35'N. 
I.^^IO'W. F.'<i>irito .Santo 3622 (K, MO); Pichc. 12°25'N. 
l.3°5.’i'W. Fereira 2328, 2368 (K); Sao Domingos. 
l2°;i0'N. 16°8'W. Fspirito Santo 3668 (K. MO). MALAWI, 
hivimbila, N Lake Nyasa. Stolz2500 ((31). NKrKR. Harter 
158 ((ill). NKiKBI A. (iongola: Vogel Peak Area. 8°22'N. 
I l°.5.3'L. llepper 1397 (K). kadiiiia: Zaria. Burra. 
I l°()'N. 9°0'K. Harris lO (K). Niger: near Mokwa. 
J°18'\. .■>°2'F,. Musselman iV Mansfield 5.533 (ODU). 
Nitrth Nigeria: t/dv 680 (K). Roger 758 (K). SFNLGAL. 
Oriental: Kedougou. I2°44'\. I2°L3'\\. Adam 26881 
MO). SIKBBA LFONK. Eastern: between Kaitikordu 
ind Seladu. 8°.34'N. 10 .34’W. Morton 252/ (K). North- 
p*rti: Fiedwonl. 8°4.3’N. I 1°28'W. Tou'o 816(1 (K); Seku- 
•ela. kaliala. 9°:y.V\. 1 CiU'W. Adam 21995 ((41. MO); 
I'itigi Mountains. N. I0'48*\V. Morton tV (rledhdl 

5035 (k). SI DAN. Fi<|iiuturia: lltikes. 40 mi. NV\' ol \ei. 
I°I7'N. .30°.32'K, Meyers 78(i7 ((ill). 


20, Striga lalerieea Vatke. Linnaea 43: 311. 
1882. TYPF^: Sotnalia. ('/) Anonymous .s.n. (ho- 
lotype, K!). 
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Figure 13. l)istril)ution ha.se(l (»t) speeiniens of Striga klingii (circle) ami S', latericea (triangle). 


Rhamphicarpa slrirla F.ngl., Al)h. Preuss. Aka<l. Wiss. 
2'1—3^. 1894. TYPK: Tanzania. Holst 2532 (liololyue. 



Perennial, to 60 cm tall, stiffly erect, unbranched 
or with 2 to 3 branches from base, pubescent, stem 
square, furrowed. Leaves 20-35 X 4—6 mm, op¬ 
posite, linear to lanceolate, 3-veined, shorter than 
inteniodes, margins slightly toothed. Lower bracts 
20-33 X 2—6 mm, linear, often shorter than calyx, 

upper bracts lanceolate, shorter than calyx. Flowers 
opposite in racemes, raceme lax at its base, dense 
above middle, shorter than vegetative stem. Calyx 

at least 15-ribbed, 10—24 mm long; tube 10—15 mm 
long; lobes 5, unequal, broadly lanceolate, 5-15 
mm long, longer than tube, lobes of lower calyces 
about 2 cm long, 5-veined. Corolla salmon-pink, 
tube 22—30 mm long, bent and expanded distally 
above calyx, densely glandular-pubescent; lobes of 

lower lip 10-15(-20) X 7—9 mm, obovate, upper 
lip 7—13 X 13—14 mm, emarginate. 

LInlike S. forbesii, which is widely distributed in 
Africa, 5’. latericea (its closest putative relative) is 
confined to East Africa. It is found in swampy areas 
in S<mialia, Ethiopia, Kenya, and Tanzania between 
9°37’N and 4°40’S (Fig. 13) where it is sympatric 

with ,S’. forbesii. We consider these two species dis¬ 
tinct (also see comment under S. forbesii). Parker 


(1988) has shown that 5. latericea is a perennial 
that produces aerial shoots from adventitious buds 
developing from the roots, unique in the genus (see 
also Raynal-Roques, 1993, for a discussion of roots 
in this species). The aerial parts also have a pe¬ 
rennial habit with new shoots arising from the lower 
nodes after much of the stem matures and dies. 
Striga latericea is a pest of sugar cane in Somalia 
and Ethiopia (Parker & Riches, 1993). 


Selected specimens examined. KTHIOIMA. Kefa: 
Maji, (fH'N. 35°37'K. Kaesssner 1474 (HM). Ogaden 
Harerge: Awash National Park, Metahara Plain, 8®59'N, 
39°58'E, Gilbert 1122 (K): Harar Sugar Estate. Awash Val¬ 
ley, 9^4^N, 4(P9Tv. Parker 4024 (K, ODD). Shi^wa: Yerer 
and Kereva, 8^S4'N, 39^S9'E, Puff et al. 8209 (K). Si- 
daiiio: 15 km NE Yavello, 4°59'N, 38°EVE, Gilbert 
JeJford 4594 (k); 20 km S of Negele, 5°15'N, 39°3()T], 
Tadesse & \ollesen 207.3 (K); Sidarno, f)°2'N, 37°46'E, 
Putt & Kelbessa 921220 (K). KENYA. Bet ween Sarnhuru 
and Maekinnin, Drummond & Homsley 4080 (K). Coast: 
between Makindu and Mtito Andei, 2°25'S, 37°57'E, Hale 
105 (K); Kilifi, near Ganze, 3°()'S, 39°35'E, Robertson 
4121 (K); Kwale, Kaya Bornho, 4°15'S, 39"I()T:, Luke 
.3489 (K); Mwatati-Voi. 3°I()'S, 38°,32'E, t\apier 957 (K): 
Mwatati-Voi, .3°25'S. 38°32'E, Joanna 8928 (K); Saka- 
(iarissa Boad, 0°45'S, 39°40'E, Faden & R.H. 74/744 (K); 
Vanga, Tanzania-Kenya border. 4°35'S. 39°I2'E. Smith 
10/92 (K): Diwanya Dakebuko, Parker (pM/522/H (K). 
Eastern: Machakos, Sultan Hamud, Subalala, 2°0'S, 
37°40'E. Verdcourt .3690 (K); Mjiya Ghurnvi Isiolo, 
0°24'N, 37°33'E, Adamson 615 (K); Sultan Hamud, 2°8'S, 
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37°40^E, Kaessner 645 (BM, K); Mwachi, 3 mi. S of Ma- 
zeras, Drummond & Homsley 4247 (K); Mwea Irrigation 
Scheme, Parker 2984 (ODD). Nairobi: Emhakasi, near 
airport, 1*^17'S, 36*^48' Napper & Faden 1839 (K); 20 
km E of Nairobi, 1°17'S, 37°4'E, Bogdan 3270A (K); out¬ 
side Nairobi at Mombasa Road, 1°19'S, 36^49'E, Hensen 
854 (K); near Magi Ghurnor, Kaessner 474 (K). Northern: 
Jex-Blake 6880 (K). Rift Valley: Emali and Sultan Ha- 
mud, 2°50'S, 37^S7'E, Bally 8601 (K); Emali Station, 
2^5'S, 37^27'E, Bally 8176 (K); Majiya Chumki, ()°42'N, 
37°33'F], Adanson 615 (K, S). SOMALIA, (ioan Libah, 
Bally 10025 (K). Jobba H oose: Jul)a Sugar f’rojec-t, 
()°I5'N, 42°()'E. Terry 3384 (K, ODU). Woqooyi Gel- 
beed: 80 km E of Hargesia, 9°37'N, 44°47'f'„ Uirranos 
7394 (K); Gombale Plains, 40 mi. E of Hargesia, 9°.37'N. 
44°38'E, Glover & Gilliland 1231 (BM. K). TANZANIA. 
Arusha: Lekuruki Area, 3°20'S, 36°40'F]. Richards 
24897, 26863 (K). Kilimanjaro: Mkomazi. 4°40’S. 
.38°7'E, Harris 9 (K). 


21. Striga lepidagathidis A. Raynal, Bull. Mus. 
Natl. Hist. Nat., B, Adansonia 224-225. 1987. 
TYPE: Guinea. Mamou, Jacques-Felix 775 
(holotype, P!). 

Plant perennial, up to 12 cm tall, succulent, tuft¬ 
ed, branched from base, glandular-pubescent, stem 
whitish or purple, square, furrowed. Leaves 8X2 
mm, lanceolate, reduced, appressed, longer than 
intemodes, margin entire, veins obscure. Bracts 
similar, 6X2 mm, lanceolate, slightly longer than 
calyx. Flowers imbricate in dense spikes, spike lon¬ 
ger than vegetative stem. Calyx 5-ribbed, 6 mm 
long; tube 4 mm long; lobes 5, unequal, subulate, 
1.5-2 mm long, about half tube length. Corolla pur¬ 
ple, pink, or white, tube 10-12 mm long, bent an<l 
expanded proximally within calyx teeth, densely 
pubescent; lobes of lower lip 4^5 X 2 mm, spread¬ 
ing, lanceolate, longitudinally rolled in when dry, 
tips acute, upper lip 2-3 X 2-3 mm, emarginate, 
as long as wide. 

Striga lepidagathidLs grows in Senegal, Guinea, 
and Guinea Bissau (Raynal-Roques, 1987) between 
13°N and 10°23'N (Fig. 8). It is parasitic on Lepi- 
dagathis (Acanthaceae) species and other dicoty¬ 
ledon plants (Raynal-Roques, 1987). Striga lepi- 

dagathidis resembles S. gesnerioides and S. 
gtistonii in their overall features and is difficult to 
distinguish from them. (See comments under *S. 
gastonii.) 


Selected specimens examined. (/UINEA. louiia-Kan- 
(le, Roherty 16608 (K). Western: Mamou (type), l(f23'N, 
12°5'W, Jacques-Felix 1241 (P). GUINEA BISSAU. East¬ 
ern: Boe-Madina, 1 1 °45' N, 14° 13' W, Espirito Sanlo 3199 
(K), Pereira 2984 (K). 


22. Striga lutea Lour., FI. Cochinc: 22. 1790. 
TYPE: China. Canton, Loureiro s.n. (holotype, 
P!; holotype, K photo!). 


Striga lutea var. Incolor Kuntze, Kev. Gen. PI. 3. 2: 240. 

1898. TYPE: Mozambique. Kuntze 7494 (holotype. 

K!). 

Annual, 7-40 cm tall, slender, unbranched or 
with 2- to 3-branches from middle, densely hispid, 
stem obtusely square. Leaves reduced, 3-7 X 1 
mm, alternate, narrowly lanceolate, appresse<l, 
shorter than intemodes, margin entire, veins ob¬ 
scure. All bracts similar, 1—4 X 0.5—1 mm, lan¬ 
ceolate, shorter than calyx. Lower surface of leal 
and bract with two rows of hispid hairs along mar¬ 
gins and midrib, upper surface hispid only along 
margins. Flowers sparse, alternate in lax racemes, 
raceme shorter than vegetative stem. Calyx 10- 
ribbed, 4—6 mm long; tube 3-4 mm long; lobes 5, 

equal, subulate, 1-2 mm long, about half tube 
length. Corolla yellow or rarely red, tube 10—11 mm 
long, bent and expanded distally above calyx, 
sparsely to densely glandular-pubescent; lobes of 
lower lip 2—3(-5) X 1—2 mm, obovate or oval, up¬ 
per lip 1—2 X 2—3 mm, emarginate. 

Striga lutea occurs between 15°N and 15°S (Fig. 
14). The plants are easily overlooked in the field 
because they are small, possess a slender un¬ 
branched stem, and have reduced leaves. We do 
not know the relationship between this species and 
the Indian 5. lutea. See notes under S. asiatica and 
S', hirsuta. 


Selected specimens examined. BURKINA FASO. Haul 
Bassiii-s: 5 ktn S of Banfora, 10°37'N. 4°43'W, Safa A- 
Mus.selman 10/13/87 (ODU); Niarigokolo Agronomic* Re- 
soarcli Station, 10°16'N, 4°54'W, Safa & Musselman 10/ 
25/87 (ODU). CAMEROON. Western: Bangwa, 15 km 
NW of Bangante, 5°12'N, 10°36'p], de Wilde de Wilde- 
Duyfjcs 2347 (k); Bawwda, Burn, 5°10'N, l(f30'E. Ho- 
naiduud 1599 (K). CENTRAL AERICAN REPUBLIC. 
Oiiaka: 5 km E of Bamhari, 5°4GN, 20°4LE. hay I896B 
(k). (]ON(iO. Haut-Mbomou: Route Gwwane-Zernio. 

4T)5'N, 25°30'E, BousUpie 168 (k). DEMOCRATIC RE¬ 
PUBLIC] OF (]ON(iO. Shaba: Alherlville, Lake Tangan¬ 
yika, 5°56'S, 29°12TL Linder 1927 (GH). kENYA. 

(]oast: kwale, Sliirnha Hills, (firiama Point, 4°15'S, 


39°10'E, Magogo & Estes 1152, 1153 (k). Eastern: 
Ernhu, (P32'S, 37°28'E, Graham 2154 (k); Mahadra, Gra¬ 
ham 1701 (k). Rift VaUey: Cliyulu Hills, 2°32'S, 
37^47'E, Bally 8068 (k), Gilbert 6215 (k). MALL Kou- 
likorn: Dialakoro, 32 km S of Bamako, 12°20^N, 7°56^\X. 
Musselman K' Mohamed 10/4/88 (ODU); just N of Bama¬ 
ko. 12'^40'N. 8°0'W, Parker 4001 (ODU); Kamesoha, be- 
tw(‘en Barnako-Sibv. 12^30'N, 8°16'W, Musselman & Mo- 

m 

homed 10/2/W} (ODU): Zanlicbougou, S of Baguitieda, 
I2°4.5'N. 7°46'\\. Mus.udman <Sr Mohamed 10/5/88 
(ODU). NK^ERI A. Niger: Bi(l<i/Mokwa Junction, National 
Grain Goq)orati(>n. 9°20'N. 5°4()'E, Parkinson 9/18/85 
(ODU). Mansfield 9/4/78 (ODU). SIERRA LEONE. 
Northern: near Mafiaki. 9"40U\. 1 I'SO'W, Sighton 1298 
(BM). Western: Waterloo, 8°25'N, I3°5^Vl, Sighton 2042 
(BM). TANZANIA. Tanga: Pombwe, Madanga, 4°50'S, 
39°()T], Tanner 2954 (k). lUJANDA. Central: Bugoye, 
(P.34'N, 33°45'E. Durnmer 2629 (US). Curtis 4 ((ill). 
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I'igurt* 14. Di.slrilxilioii luist'd on .sjxM’iiiion.s o( Striffa hiieo (circlp) 


23. Striga macrantha (Benth.) Bentli., in DC. 
Prodr. 10: 503. 1846. Buchnera macrantha 
Benth., Companion Bot. Mag. 1: 366. 1836. 
TYPE: Sierra Leone. Afzeliiis .s.n. (holotype, 

K!). 

Biichucra huettncri Kngl.. (4iev. Bol. 47.'i. 1864. TYI*K: 
Angola. Wt'lu’ilsch 5907 (liolotype. K!). 

Plant annual, up to 2.5 m tall, coarse, stiffly 
erect, often 3-branched just below inflorescence, 
covered with dense, hispid, glandular hairs, stem 

square, furrowed. Leaves 50—120(—160) X 4—15(— 

20) mm, opposite, narrowly elliptic, 3-veined, 
coarsely toothed, longer than intemodes. All bracts 
similar, 10-20 X 2—5 mm, lanceolate, recurved, as 
long as or longer than calyx. Flowers imbricate 
fonning very compact racemes, raceme much short¬ 
er than vegetative stem. Calyx 10-ribbed, 7—10 mm 
long; tube 4—7 mm long; lobes 5, unequal, lance¬ 
olate, 2-^ mm long, about half tube length. Corolla 
white, tube 17—24 mm long, bent and expanded 
distally above calyx, densely pubescent; lobes of 
lower lip 7—10 X 4—8 mm, obovate, spreading, up¬ 
per lip 3-7 X 4—10 mm, emarginate. 

One of the tallest of all witchweeds, S. macran¬ 
tha is found in the grassland savannas in West and 

Central Africa between 13°55'N and 3°51'N (Fig. 

12) and also from a few localities in Angola and 
Zambia. Its range overlaps with 5. klingii, but ^S. 
macrantha has a more southerly distribution in 
West Africa (Figs. 12, 13). Striga macrantha has 
unique glandular trichomes composed of a 10-16- 
celled glandular head (Neumann et al., 1996). It 
resembles S. hlingii and 5. angolerusLs. See notes 
under ,S. klingii. 


Selected specimens examined. ANtiOL.A. Luanda: 
Cazetigo. H°47'S, i;nr>'K. (kissweller .5.58 (HM). Liiiida 
North: l.uihalla. 9°1()'S. Mouleira 0148 (K). 

CAMEROON. Center South: M oiiiitain FVberiu A kiii 
NW Yaounde, .rSTN, Breteirr 2565 (K). IJt- 

loral: Douala to Mountain Baml)outo, 4°2'N, 9°4H'K, 
MeunUori C!\AD577 (K). Northern: 29 kin N of Dogha 
al Npaouyanga, 7°20'N, 13°32'K, Miissehnan et ai lO/K)/ 

m (OnU). CKNTKAI. AFKICAN KEPUHIJC. Bumui- 

giii-Bangoran: 8 km S of Koumbala, 8°2f)'!\, 2r’15'K, 
hay 4085 (K). (GAMBIA. Brookes 4 (K), hosier 54 (K). 

(;hana. Broiig-Ahafo: reehiman, 7°38'N, l°58'V^,/If/* 

ams & Akpahia 4509 (k). Northern: betw<‘<‘n Biver Oti 
and Alafie. I()°()'N, (f25'K, Morton 94 (K). Volta: Ho, 
6°d5^I\, (F.iO^K, Glumptre 25 (K). (GUINEA. Northwest: 
Ybukounkoun, Sambailo, 12°4()'N, l.r22'W,/tf/om 15885 
(MO). GUINEA IBSSAU. Central: Bafala, Sallinho, 
12°12^N, I4°42^VI, hspirito Santo 5656 (K). Northern: 
farirn, 12^85'N, 15°10'W, Tout Botanica Exped. /699(K). 
Western: Tus.subi, 12°0'N, 15°45'W, Ton! Botanical Ex¬ 
ped. 1464 (k). LIBERIA. Lofa: Inpaka, n<*ar kolahun 
Summit. 8°12'N, l()°4'W, Be(piaert 55 (GH). Siiiot*: 
(Greenville, 5°:i()'N, 8^S0'W, Adam 24594 (MO), Adam 
29806 (US). M/VLI. Koulikoro: Bamako, Manduingues, 
I2^4()'N, 7°59'W, Adam 11559 (MO). NIGER. Barker 985 
((JH). NKiERIA. Bauohi: Enel Plantation, SE of (iombe, 
I()°I2 N, II‘^I5^E, Ijowe 1484 (k). Benue: 2—8 mi. SE 
OturkjK), 7°IS'N. B'^IO'E, Anonymous 2145 (BM). Con- 
gola: Adamawa, Dakerni, 8°25'N, I TSO'E, Hepi>er 1592 
(k). Kaduna: Zaria, near dam for In.stitution for Agricul¬ 
ture Research, l()°58^N, 7^58^E, Gbde & Daramola 245 

(k). Kwara: 10 km W of Isanlu-Makutu, 8°I5'N, 5°45'E, 
lA)we 4465 (k). Lagos: W of l^gos, (>°28'N. 8^80'E, How¬ 
land 1895 (k). Niger: 45 mi. N of Bida, 9^29'N, 5^58'E, 
Hams 8 (k). Northern: Dalziel 169, 911 (k). Ogun: 
Abeokuta, 7^()'N, 8°25'E, Baldwin 15659 (k, MO, US). 
Oyo: Oyo, University of Ife Camp, 7°58'N, 4°0'E, Suahad 
6994 (MO). Plateau: Jos Plateau, 9°5()'N, 8‘^40'E, Bat- 
ten-Boole 226 (k). Southern: southern (biinea Savana, 
Musselman & Mansfield 5522 (ODD). SENE(iAL. Ori¬ 
ental: kedougou, 12'^44'N, 12""15'Adam 20029 {MO). 
SIERRA LEONE. FVeetown: rifle range, near Waterloo, 
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8°22'N, i:r;vw, F.A.M. & TH. 474 (k). INorthern: Bis- 
awa, above Bunibuna, 9°6'N, 11°44'W, King 175 (K). SU¬ 
DAN. North Darfur: Ngertele, Gal)al Marra, 12^5()'N, 
24°30'K, Wickens 2H07 (K). CHAD. Logone-Orienlal: 
Cere to Ham, at 9°5()'N, I4°4()'E, Talbot 524 (BM, K). 
ZAMBIA. Southern: Kalomo, IT^^O'S, 26^^30'K, Fan- 
shawe 4689 (k). 


24. Striga passargei Engl., Bot. Jahrb. 23: 515, 
12 figs. M, N. 1897. TYPE: Cameroon. Jola, 
Passarge 48 (holotype, K!). 

Annual, to 46 cm tall, erect, unbranched or 
branched from middle, densely hispid, stem ob¬ 
tusely square. Leaves 10-45 X 1—3 mm, narrowly 

elliptic, opposite/subopposite, ascending, longer 
than intemodes, margin entire, veins obscure. Low¬ 
er bracts 12—60 X 1—3 mm, linear, much longer 
than calyx, upper bracts as long as or longer than 
calyx. Flowers alternate in long, lax spikes, spike 
longer than vegetative stem. Calyx 5-ribbed, 8—12 
mm long; tube 3-8 mm long; lobes 5, equal, linear 
to lanceolate, 3-8 mm long, about same length as 
tube. Corolla cream-white, rarely pink or yellow, 
tube 6-8 mm long, bent proximally within calyx 
teeth, glandular-pubescent; lobes of lower lip 2-6 
X 2—4 mm, round, upper lip 1—3 X 2—5 mm, emar- 
ginate. 

Striga passargei is found in the wet areas within 
the Sudanian domain in Africa. Its range extends 
from Senegal to Sudan between 1444'N and 
645'N (Fig. 15). In this area it is sympatric with 
5. aspera and 5. brachycalyx. Unlike these two spe¬ 
cies, S. passargei always occurs in smaller popu¬ 
lations. South of the equator, it occurs only in Tan¬ 
zania, Zambia, and Namibia (Fig. 15). There is 
considerable variation in populations of S. passargei 
particularly in stem height, leaf and bract size, ca¬ 
lyx lobes relative to tubes, and corolla color. 


Selected specimens examined. BUKkINA KASO. Cen¬ 
tral: Zorgo, 69 km K of Ouagadougou, 12°24'N, 04,5'W. 
Raynal 22277 (k). Center East: 5 km S ol Ouada, 
1I40'N, 0°2()'W, Safa & MiLsselman 10/9/87 (ODU). 
Center North: 55 km N of Ouagadougou, 12°.5LN. 
149'W. Safa & Mnsselrnan 10/19/87 (ODU). CAME¬ 
ROON. Northern: Bogo, 35 km from Maroua, 1044'N, 
1446'E, Bounougou 126 (k). (iHANA. Brong-Afafo: 
Bambo, 8"10'N, 2°12'W, Hall 2028 (k). GUINEA North¬ 
ern: Jiripa, 1045'N, L58'W, Thorold 251 (BM). Cen¬ 
tral: Pita, irO'N, I2°24'W, Adames 541 (k). MALI. 
Kotilikoro: Dialakoro, ,32 km S of Bamako, 12°18'N, 
7°,56'W. Mnsselrnan & Mohamed 10/4/ti8 (ODU). NAMIB¬ 
IA. Ovaiiiboland: Ondangua, I7°56'S, KA)'E, Kers 
1599 (S). NIGERIA. Bauehi: Panshanu Pass, 10°5'N, 
9°3'E, Ixiwlor & Hall 461 (k). Bornu: Lake Tchad Area, 
134'N, l34rE, Parkinson Al (k). Congola: Ybla, 
9°10'N, 12°25'E, Dalziel //6(k). Kaduna: Pansbami, 30 
mi. from Jos on Jos—Bauehi Road, 104'N, 8^0'E, Ixiwlor 
& Hall 75 (k). Ogun: Ibadan, IITA, 7°17'N, .340'E, Par¬ 


kinson 1985 (ODU). Plateau: Jos, Naraguta Hills, SE 
Naraguta, 9°,50'N, 840'F], Lawlor & Hall 54 (k). Sokolo: 
Sokoto, 134'N, 5°15'E, Dalziel 555 (k). SENE(;AE. Ori¬ 
ental: Dialakoto, 13°27'N, 13°18'W, Mimselman et al. 
7061. 7065 (ODU). SUDAN. Blue Nile: Al)u Naarna, (ia- 
l)al Tozi, 1244'N, ,3346'E, Ua 58 (k, ODU), Ixm 180 
(k). Jungali: near Baidil, 4.5 km N of Bor, 645'N, 
3I46'E, lj)ck 81/248 (k). North Darfur: kutum, 
14°10'N, 2442'E, Lynes 578 (BM). North Kurdufan: 
Al-Obied, 1,3°15'N, 30^12'E, Pfund 86 (k). South Kur¬ 
dufan: kadugli, Saref Research Station, 1 14'N, 2942'E. 
MiLsselman 198 (k). TANZANIA. Eastern: 2 mi. W of 
Cbibembe River, Euangwa Valley Game Reserve. 144,5'S, 
.3040'E, Prince 200, 401 (k). Lindi: kingupira Eorest, 
840'S, 3844'E, Vollesen 5511 (k, UPS). Mwanza: 
Mwanza, 240'S, 3248'E, Davis 255 (k). Rukwa: fumba, 
Rukwa Valiev, 4°15'S, ,3,3°14'E, Siarne 144 (k). Shinyan- 
ga: near Shinyanga, 347'S, .3.347'E, Rax 292 (k). Ta- 
bora: Rukwa-Nzega Plain, 4°10'S, 33°12'E, Whellar 
1188 (k). TOGO. Northern: Dapaon, (Da[)ango), 

I044'N, ff 12'E, Hakki et al. 1504 (k). ZAMBIA. Masli- 
onaland North: kariba Airport, 1640'S, 2845'E, Phil- 
(OX & Ixnmard 8677 (k). 


25. Striga pinnatifida Getachew Aweke, Kew 

Bull. 47: 293-294. 1992. TYPE: Ethiopia. Si- 

darno Prov., Friis, Gilbert, Rasmussen & Vol¬ 
lesen 918 (holotype, K!; isotype, ETH not 

seen). 

Annual, to 45 cm tall, erect, unbrancheil or with 

2 to .3 branches from middle, covered with dense, 
hispid hairs, stem obtusely square. Leaves 15-30 
X 10 mm, alternate, pinnatifid with linear seg¬ 
ments, shorter than intemodes. Lower brac'ts 10— 
2.5 X 8 mm, leaf-like, longer than calyx, upper 
bracts shorter than calyx. Flowers shortly pedicel¬ 
late, alternate, axillary, solitary, sparse. Calyx 10- 
ribbed, 10—12 mm long; tube 6—7 mm long; lobes 
5, une<jual, lanceolate, 3—5 mm long, half tube 
length. Corolla white, tube 20 mm long, bent and 
expatuled distally above calyx, pubescent; lobes of 
lower lip 6X5 mm, spreading, obovate, upper lip 

3 X 6 mm, emarginate. 

Striga pinnatifida is known solely from the type 
collection. It is the only witchweed with pinnatifid 
leaves and solitary flowers. 

26. Striga priimiloides Chev., Hull. Soc. Bot. Fr. 
Mem. 8: 18.5. 1912. TYPE; lvor\’ Coast. An- 

ml' 

oumaba, Ch evalier B.22.404 (holotype, P!; iso¬ 
type, K!). 

Pen‘nriiaK 30-70 cm tall, erect, unbranched, ap- 
p< 3 aring leafless, pilose, stem obtusely square. 
Leaves scah‘-likt‘, 2—5 X 1—2 mm, lanceolate, al¬ 
ternate, appressed, shorter than internodes, margin 
entire, veins obsc ure. All bracts similar, 4—7 X 1 — 
2 mm, lanceolate, shorter than calyx. Flowers 
sparse, alternate in lax spikes, spike much shorter 
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Hgure IS. Dislrihulion based on specimens of Siriga passargei (lriangl(‘), N. primuloidrs (circle), N, jnilnflora (di 
arnond), and N. yemenica (star). 


than vegetative stern. Calyx approximately IS- 
ri hhed, 8—9 Him long; tube 5 mm long; lobes 5, 
unequal, lanceolate, 8—4 mm long, slightly shorter 
than tube. Corolla pale yellow, tube 22—30 mm 
long, bent and expandeil distally above calyx, 
densely glandular-pubescent; lobes of lower lip 9- 
10 X 8—9 mm, round, spreading, as long as wide, 
upper lip 5 X 10 nun, broadly obovate, notched. 

Striga primuloides is restricted to the southern 
parts of West Africa between S^IO'N and 10°37'N 
(Fig. 15). It is a rare species with only a few col¬ 
lections from Mali, Ivory Coast, Ghana, and south¬ 
ern Nigeria. 


Selected specimens examined, (illAN.A. Krong-Aha- 
fo: Barnho Kavine, tnO'N, Hall IWH (K), Morton 

A424I (K); Barnho, W of Wcru hi, B^IS'N, 2°I2'W, Morton 

(r(Mf)()l (K). Norlheaslerii: along road (rom (iawi tci 
Scyc, in (iailery Forc.st of Iringon Bivci', 9^14'N, .S''4rW, 
Arnshoff l<J:i (MO). MALI. Mopi i: Massina, Dion, 
I4®S2'N, S°I()'W, htferrere 112 (K). NKiLBIA. South Ni¬ 
geria: Awkaka, liirkett-Srnith 49 (K). 


27. Striga pubiflora Klotzsch., in Peters Reise 
Mossamb. Bot.: 227. 1861. TYPE: M ozam- 

bique. Dtiyser s.n. (holotype, B not seen). 


Striga zanziharrii.sis Valke. I.ituuica 4.'t: .410. OJ82. TYI*K: 
Mafia Isl. Uth/rhrandl (h(ilolvp(\ K!). 


Perennial, 35—75 cm tall, stiffly <Te(*t, un¬ 
branched or branched from base, densely pilose or 
hispid, stem obtusely square, furrowed. leaves 10- 
20(~50) X 1 —2(-4) mm, linear, opposite on the low¬ 
er part of the stem, alternate above, shortcir than 
inteniodes, margin entire, rarely toothed, veins ob¬ 
scure. Lower bracts 22-27 X 2 mm, linear, longer 
than calyx, upper bracts shorter than calyx. Flowers 
alteniate in lax racemes, raceme shorter than veg¬ 
etative stem. Calyx 15-ribbed, 13—21 mm long; 
tube 8-12 mm long; lobes 5, equal, lanceolate, 4- 
12 mm long, as long as or shorter than tube. (Corolla 
white, tube 27—35 mm long, bent and expamled 

distally above calyx, densely pubescent; lobes of 
lower lip 14^20 X 10—17 mm, obovate, spreading, 
upper lip 9—12 X 10—20 mm, widely obovate. 

Striga pubiflora is common in the seasonally 
flooded savannas of southeastern Africa between 
3^10'S and 23^54^8 (Fig. 15). Its range extends 
from Kenya south into Tanzania, Zanzibar, Malawi, 
and Mozambique. It may be related to S. junodii 
and 5. angustifolia (Mohamed, 1994). Striga piihi- 
flora and S. angustifolia are syrnpatric and also 
have white flowers, but the corolla of S. pubiflora 
is much larger. 


Selected specimens examined. 


KKNYA. (]uu8t: k 
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Shimba Hills, Mombasa Hoad between Vanga and Tiwi 
turn-off, 4°25'S, 39*^8'E, Magogo & Glover l()5() (K). MA- 
l.AWL Central: Dowa, 25 km S of Kasungu, 13°14'S, 
33°40'E, Pawek 4112 (K). Southern: Zomba Mountain, 
Chivunde Valley Road, 15^20'S, 35"19'E, Croix 2735 
(MO). MOZAMBIQUE. 5 mi. NE of Lunga, Moomaiv 953 
(K). Inhambane: Inhambane, 23°54'S, 35°3()'E, Arwriy- 
moiis 5.n. (BM). Manica: 25 mi. S of Muda, 19^51'S, 
33°50'E, Ijeach 11232 (K, MO). Niassa: 47 mi. W of Nova 
Ureixo on Mandimba Road, 12‘^40'S, 35°40'E, Ijeach & 
Smith 1 lOI I (K), Allen 84 (K), Stocks 55 (K). Sofala: 41 
mi. N of Sofala, 19^50'S, 34°34'E, Methew 257 (K). Zam- 
bizia: Quelimane, 17^53'S, 36^58'E, Faulkner KlIH (K). 
TANZANIA. Dar es Salaam: 20 mi. S of Dar es Salaam, 
between Mbwa and Kimbiji, 7°0'S, 39°18T], Batty 870 
(K). Iringa: Mahenge Plateau, 7^37'S, 36n2'E, Schlieben 
2281 (K). Lindi: 3 km W of Nainokwe/Njinjio-Nanguru- 
kuru Road junetion on road to Kilwa, 9^0'S. 39^0'E, Ma¬ 
gogo & Innes 373 (K). Mafia: Mji Mkuu, Kipuml)we. 
Mwera, Tanner 2850 (K). Morogoro: 3 km N of Mlahi, 
8°16'S, 37°5'E, Kesollesen 2817 (K). Pwani: Kibaha, N 
of Bush, 6°46'S, 38^55'E, Harris 786 (S). Rukwa: Mlim- 
ba, 7^5rS, 31°()'E, Paget-Wilkes 700 (MO). Ruvunia: 5 
km E of Gumbiro, l(n5'S, 35°48'E, Milne-Redhead & 
Taylor 8421 (K). Tanga: Aboni, Mgaza 4°50'S, 39°()'E. 

Tanner 89 (K). Wani: Kisarawe Mogo Eorest Reserve. 
7^3'S, 39°()'E, Poulo 105 (K, MO). Zanzibar: Fessland 
bee Eamu, Hildebrandt 1907 (UPS). 


28. Striga yemenica Musselman & Hepper, 
Notes Roy. Bot. Card. Edinburgh 45(1): 43- 
50. 1988. TYPE: Yemen Arab Republic. Jib- 
lah, Miller 546 (holotype, E!; isotype, K!). 

Annual, 18—22 cm tall, erect, usually un¬ 
branched, covered with dense, retrorse, hispid 
hairs, stem square, furrowed. Leaves 10—22 X 1— 
2 mm, lanceolate, opposite, ascending, shorter than 
intemodes, margin entire, veins obscure. Lower 
bracts 8—12 X 1(—2) mm, lanceolate, ciliate, longer 
than calyx, upper bracts shorter than calyx. Flowers 
opposite in lax spikes, spike as long as vegetative 
stem. Calyx 5-ribbed, 5-7 mm long; tube 4—5 mm 
long; lobes 5, unequal, (adaxial reduced to < 1 
mm) debate, 1(—2) mm long, much shorter than 
tube. Corolla red or mauve, bent distally above ca¬ 
lyx, densely retrorsely pubescent; lobes of lower lip 

0.5—1 X 2 mm, round, upper lip small, 0.5 X 2 
mm, truncate. 


In Africa, only in Ethiopia between 9°6'N, 
9°38'N and 4r48'E, 42°49'E (Fig. 15). It bears 

some morphological similarities to S, hermonthica 
and S. gracillima. In these three species, the c alyx 
lobes are short and debate with the adaxial lobe 
reduced to less than 1 mm in length; corollas are 
pink or mauve with simple hairs and never glan¬ 
dular. Striga yemenica, on the other hand, has re¬ 
trorse hairs in contrast to the antrorse hairs of S, 
hermonthica and S, gracillima. 


Selected spe <* im ens era m i n ed. 


ETHIOPIA. 31 kni from 


Alemaya on road to Grawa and Bedeno, Gilbert 4072 (K). 
Ogaden Harerge: 4 km W of China Hasen, 31 km NV^ 
of Jijiga, 9°26'N, 42°42'E, Boidos 10250 (K); (iures, 18 
km NW of Jijiga, 9°20'N, 42"42'E, Boulos 10509 (K); 
Harrar, 9°I8'N, 42°8'E, Ellis 272 (K); Mountain Hakim, 
9°I7'N, 42°6'E, de Wilde 7223 (K); Mountain Hakim, 
9°16'N, 42*^7^, Gilbert & S.B. 1408 (K); I km W of Abu 
Yonis, 30 km NW Jijiga, 9°24'N, 42°45'E, Boulos 10316 
(K, MO). 

Excixidkd Species 

Striga baumannii has tuberous roots and a lig¬ 
neous calyx, features not found in any other Striga 
species. The foliage is also unique with two large 
leaves formed during the growing season. In Striga 
the lowermost leaves are reduced to small scales. 
We consider S. baumannii distinct from any witch- 
weed and therefore do not include it in the genus. 
It is thought to represent a new genus (Mohamed, 
unpublished). 

Striga fulgens (= Buchnera fulgens Engl.) was 
named by Hepper (1984). However, Raynal-Roques 
(1993) presented evidence that it is a member of 
the Verbenaceae, likely in the genus Chascanum E. 
Mey. It has free lobes of the upper corolla lip as 
well as a glabrous calyx with characteristic white 
bands between the ribs and short calyx lobes (1-2 
mm). Accordingly, we exclude it from Striga. 
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witchweed gesnerioides (Willd.) \atke] by legu¬ 
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List ok Spkciks 


1. Striga aequinoctialis A. Cbev. ex Hutch. & Dalz. 

2. Striga angolensis Mohamed & Musselman 

3. Striga an gust if alia (Don) Saldanha 

4. Striga asiatica (L.) Kuntze 

5. Striga aspera (Willd.) Benth. 

6. Striga bilahiata (Thunb.) Kuntze 

6a. Striga hilahiatia subsp. barteri (Kngl.) Hepper 
6b. Striga bilabiata Kuntze subsp. bilabiata 
6c. Striga bilabiata subsp. jaegeri Hepper 
6d. Striga bilabiata subsp. ledermannii (Pilger) He|)- 
per 

6e. Striga bilabiata subsp. linearifolia (Schurn. cV 
rhonn.) Mohamed 

6f. Striga bilabiata subsp. roulandii (Lngl.) Hepper 

7. Striga brachycalyx Skan 

8. Striga chrysantha A. Ray rial 

9. Striga dalzielii Hutch. 

10. Striga elegans Benth. 

11. Striga forbesii Benth. 

12. Striga gastonu A. Raynal 

13. Striga gesnerioides (W illd.) Vatke 

14. Striga gracillirna H. Melchior 

15. Striga hallaei A. Raynal 

16. Striga hermonthica (Del.) Benth. 

17. Striga hirsuta Benth. 

18. Striga junodii Schinz. 

19. Striga klingii (Kngl.) Skan 

20. Striga latericea Vatke 

21. Striga lepidagathidis A. Raynal 

22. Striga lutea Lour. 

23. Striga rnaerantha (Benth.) Benth. 

24. Striga passargei Kngl. 

25. Striga pinnatifida Getachew Aweke 

26. Striga primuloides Chev. 

27. Striga pubiflora Klotzsch. 

28. Striga yernenica Musselman & Hepper 


IM)KA K) Kxsiccai ak 

Specimens examined are listed alphal)etic*ally by col¬ 
lector: followed bv collection numliers (or dates ol collec- 
tions for specimens with no numbers), herbarium, and the 
species numl>er corresponding to the nund>er in the List 
of Species. 

Acocks. J. P. 14«l (K) (Oh), 1491 (K) (10). 2012 (K) 
(13); Adam. J. G. 5111 (MO) (1). 11248 (MO) (23). I 1339 


13884 


14200 (MO) (60 


(6c), 17917 (MO) (6a). 17934 (MO) (6a). 2(K)29 (MO) (23). 
21457 (K. MO. LI’S) (1). 21957 (MO) (23). 21W5 (GH. 
MO) (19). 24039 (MO) (1), 24386 (MO) (I), 24394 (MO) 
(23). 24653 (MO) (1). 25117 (MO) (23). 25550 (K. MO) 
(1). 25592 (K) (1). 26054 (MO) (1). 26.531 (MO) (1). 
26881 (MO) (19), 26891 (MO) (61), 2f)896 (MO) (6a). 


5749 ((;il) (4). 834 


26897 (MO) (60, 26898 (MO) (61), 27125 (MO) (6e), 
27478 (MO) (1). 27f>f)l (MO) (60, 29806 (US) (23); Ada¬ 
mes. P. 146 (K) (60, 193 (K) (23). 224 (K) (60. 2M (K) 

(I) , .341 (K) (24); A.lams, G. 1). 3548 (K) (6e). 4152 (K) 
(6e). 4419 (K) (16). 4472 (K) (23). 4f)93 (K) (7); Adams. 
G. 1). & G. K. Akpahla 4107 (K) (16), 4272 (K) (5). 45W 
(K) (23); Adanson. (7 615 (K, S) (20); Adamson. J. 527 
(K) (4). 615 (K) (20). .3562 (K) (13); Agnew. A. 87(H) (MO) 
(6e); Ajayi. M. O. 19271 (K) (23); Ake. L. 87.5.5 (K) (6e); 
Akeslri(r2.527 (UPS) (6e); Akpahla. (,. K. .36 (K) (13); 
Alcool. M. W>.3 (K) (16). 4116 (K) (()a). 4142 (K) (11); 
Allen. G. K. 124 (K) (13); Allen. K. F. 84 (K) (27); Allen. 
J. 10470 (K) (13); Amshoff, (7 J. 193 (MO) (26), 225 (MO) 
(6e); Arulerson. B. O'lO (K) (4). 88.5 (K) (11). 1.^(>'1' (k) 

(II) ; Andrews, f'. W. 1018 (K) (17); Andrews. J. W. 6 (K) 
(.5); Angus. A. 1066 (K) (6h); Ankole. K. & W. J. Kggeling 
610 (K) (6e); Ankrah. J. O. 2018.3 (K) (6e); Anonymous 

189 (K) (1.3). 782 (K) (1.3), 8.37 (K) (1.3). 10.36 (K) (16). 

1126 (K) (5). 1651 (k) (6e). 1784 (k) (18). 1829 (k) (6e). 
1842 ((;H. US) (17). 18.58 (k) (11). 20f)9 ((ill) (10). 2143 
(BM) (2.3). 21.59 (k) (4), 2180 (k) (4). 2381 (k) (16). 2482 
(GH) (10). .30^)3 (k) (11). .3.384 (k) (11). 486.3 (k) (6h). 

7 (k) (4). 91W (US) (16). 92(K) (k) 

(1.3) . 9783 (k) (1). 11762 (k) (11), 12092 (MO. S. UPS) 
(18). 12092 (BM. k. US) (27). s.n. (BM) (27). s/ss (k) (16); 
\|i|«‘lsl)osch 1889 (UPS) (4); Archhold. A. K. 694 (k) (4). 
7.32 (k) (4); Archhold. M. K. 2776 (k) (1.3); Aschemeier. 
G. B. 1 1 (US) (17); Ash. J. W. .347 (k) (13). .518 (k) (17). 
.5.57 (k) (1.3). 1089 (k) (13), .3648 (k) (16); Ash. M. J. 
.544 (k) (11). 22.59 (k) (11); Astle. W. L. 102.3 (k) (6h). 
1.5.56 (k) (11). 1.571 (k) (10). 4471 (k) (11). 4.570 (k) 

. .5.507 (k) (4); Audru, 1245 (P) (12); Audry. P. B2 (k) 

(16) ; Awaikweki. et al. 148 (k) (11); Awl)eya. 14.i0 (MO) 

(10) ; Avlmar. (7 27/.50 (k) (1 1). 27/.51 (k) (Lie). 2.16 (k) 

(13). 

Baikie. W. B. 18^)5 (GH) (16); Baitha. K. 36 (k) (16); 
Bakshi. T. S. 146 (k) (60; Baldwin. J. T. .5988 (US) (17). 
1,36.39 (k. MO. US) (2.3). s.n. (k) (4); Ballenetto 277 (k) 

(1.3) ; Balls. K. k. .3022 (BM, k) (1.3); Bally. M. 28.3 (k) 

(17) ; Ballv. P K. O. 4596 (k) (13). 7.329 (k) (1.3). 80()4 
(k) (6c), 80()8 (k) (22). 8072 (k) (II). 8176 (k) (20). 8f)01 
(k) (20). 9675 (k) (1.3), l(H)25 (k) (20); Bally. P. K. & 
Garter 16448 (kl (17); Bally. P. R. O. & R. Melville 1.5841 
(k) (1.3); Balsinhas. A. 152 (k) (13); Balsinhas. A. & L. 
Marrime .379 (k) (4); Balslev. H. 447 (MO) (17); Barhey 
10.51 (US) (1.3); Barbosa. G. vS, R. Gorrsia 8937 (k) (4); 
Barter. (7 1.30 ((,11) (I ()). U)8 ((>11) (19). .5.10 (01 )U) (1 0. 
1169 ((dl) (Of). 1170 ((dl) ((.a). I2().3 (<dl) (6e). 1821 
((»H) (It)); llascra. (7 .34.3 (k) (1.3); Bashir. M.O. s.n. (k) 

(11) ; llatleii-Poole. W.H. 22() (k) (2.1). .171 (k) (II); Bat- 
liscomhe. f,. 19.5 (k) (It)); Ballv. M. 1,11 (k) (2 *). 8d) (k) 
(27); Baum. 11. 4^X1 (k) (10); llaur. B. .34 (k) (10); llayliss. 
L. P I I8W) (k) (27): Bavliss. B. I). .3080 (US) (10). .31.58 



((;H) (I.la). 


7'f68 


(MO) (10). 8112 (MO. US) (()!)); Beckett. .1. J. 747 (k) 
(1.3): Beesicv. .1. S. S. 2.52 (k) (10); Belle. K. B. UX» ((/H) 
(17); Ben. \. I). 24-H (k) ((«■): lle(|nacrt. (!. .3.5 ((dl) (23): 
Berhaul. B. P. 16.10 (k) (()f): Beshir. B. I 1.3 (k) (10). 151 
(K) (1.3). .507 (k) (U)). .508 (k) (10). .509 (k) (10). 510 (k) 


(10). 511 (k) (10); Best. K. B. .52 (k) (II). 74 (k) (17): 


Bidgooil. .1. Lov<'l .38 (kl (17): Bidgood. <‘l al. (>.5 (k) 
(17). 429 (k) (17). ()1 f (k) (17). 1204 (k) (1.3); Biegcl. H. 
M. 1912 (k) (4); Bigger. .VL 192.3 (k| (10); Bingham. M.(7 
1 178 (MO) (10); Birkett-Smilh 49 (k) (2()); Billrimivvx 40 
(k) (1): Bjrnnslad. A. 1294 (k) (4). 1.10.1 (k) (1.1). I(i0.5 
(k) (17): Blackburn. 180.3 ((dll (1); Blackmnre. et al. 4.5.3 
(k) (10); Blake. M. 2282 (k) (1.3); Bnaler. S. 11. .527 (k) 
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(17); Hogdaii. 3270A (K) (20), 4535 (K) (10), 40(H) (K) Menezes, A. 377 (K) (10); de Wilde, J. J. 03«)<) (MO) (Oe), 
(II), -U{27 (K) (I I); Boicher, K. 1«4I ((iH) (10); Bolaii.l, 7223 (K) (28); de Wilde, W. J. 4585 (MO) (23); de Wilde, 

B. (;. 743 (K) (10); Boughey, A. S. 14298 (K) (7), 18052 W. J. & B. K. de Wilde-Duyfjes 2347 (K) (22), 2397 (K) 

(K) (I), 1{HH)7I) (K) (1), I80<><)5 (k) (1); Boidos, I,. 10250 (17), 29.54 (k) (11), .3471 (k) (13). <)(i93 (k) (10), 2%29 

(k) (28). 10310 (k. MO) (28). 10,509 (k) (28); Bonner, K. (k) (13); de Winter. B. .3«W (k) (10), 4087 (k) (10); de 

l)i4() (k) (10); Boiinoiigou. K. 120 (k) (24); Bttutique. 308 Witte, (). F. 3.332 (k) (17); r)e< ary. R. <)0I4 (LI.S) (4); 

(k) (10); Bousique, R. k)8 (k) (22); Bowson. W. J. 4.52 Deighton. F C. 4494 (k) (23), 514^) (k) (I), (HHX) (k) (23); 

(k) (10); Box. R. I). 291 (k) (17). 293 (k) (10); Breteler. Deseoings 1240^) (P) (8); Dieterlen, M. .527 (k) (Oh), .529 

F J. 258 (k) (19). 2.505 (k) (23), 7110 (k) (7); Britton. F. (k) (Oh); Dinter. k. .5749 ((;H) (4); Dowson. W'. J. 074 (k) 

F. 4778 (BRF) (18); Broadhent. J. A. F58 (k) (13); Brock- (11); Draper. 25 (k) (II); Drege, J. F 92713 (MO) (10), 
man, I). .321 (k) (13); Brod 10.>0.i (k) (1 I); Brodluirsk- 8.32()08 (MO) (Oh). 8.32049 (MO) (Oh); Dnininiond, R. B. 

Hill 170 (k) (17); Brookes, A. J. 4 (k) (23), 19 (k) (lO); .5503 (k) (13); Drumnioml. R. B. & A. J. Cookson 0185 

Brown. A. J. l(Vt4 (k) (13); Brown, K. 21 (k) (17). 2.38 

(k) (17); Brown. F 91 (k) (13); l3rown. F. 17.32 (k) (II). 

2027 (k) (Oa), 20r>f) (k) (II). 218.5 (k) (1.3); Brown, R. (]. 

8282 (k) (13); Brown. & Shapiro 4112 (k) (Oh); Bruce. F. 


M. 841 (k) (4); Bnanmit R. k. 8428 (k) (17). 8r)()l (k) 

(4). 18.348 (k) (13); Brunimit. R. k. & F. A. Banda 8.527 
(k) (4). 98.38 (k) (14); Bninunit, R. k. et al. 1.3988 (k) 

(Oh). 142.39 (k) (10), 14911 (k) (4). lOIW (k) (Oe); Brunt. 

M. 40'1. (k) (17), 1,389 (k) (10); Buchanan 1 141 (US) (1.3). 

I 174 (k) (27); Buhrmann, A. F. 14 (k) (Oh); Bullock. A. 

A. 2212 (k) (Oh). 2293 (k) (4). 2.391 (k) (4). 3748 (k) 

(II). 3770 (k) (4). .3820 (k) (1.3). BI4 (k) (17); Bunkc. 

R. .309 ((3H) (10); Burhridgc. k. 510 (k) (I), .5.34 (k) (23); 

Burch<“ll. W. J. .3*)0 (k) (Oh). 24)52 (k) (10); Burger. Vi. 

914 (k. US) (13). 284() (k. US) (13), .3204 (k) (1.3). .3229 

(k) (1.3). .3‘t89 (k) (1.3); Burke 44.3/.3.59I (k) (10); Burnett. .3r)4.3 (MO) (2.3), .3r)r>8 (k, MO) (19). .37.54 (k) (19). 3808 

(;. F. s.n (k) (II); Burtt, B. I). I79<> (k) (10), 2105 (k) (k. MO) (19). .3824 (k. MO) (23); Esterhinpcr, K. F. 970 

(17). 242.3 (k) (10), 244.3 (k) (4), 2448 (k) (10), 27.32 (k) (k) (Oh); Fvan. 1. & J. Frens IMS (k) (10); Fvans-Prit- 

(Oe), .3770 (k) (1.3), 50<F5 (k) (1.3), Bush. R. P. 23 (k) (17). chard. F. F. 27 (k) (10); Fviard. (]. 22.31 (k) (17); Fxtdl, 


(k) (Oh), 0451 (k) (Oh); Dmmniond, R. B. & J. IF Hetn- 
sley .3.319 (k) (13). .3721 (k) (1.3). .38.39 (k) (4), 408^) (k) 
(20). 4247 (k) (20); Duhen. W.V. 184,5 (S) (4); Dummcr, 
2029 (US) (22); Durham. F. R. 20/2/24 (k) (17); Dyer, & 
Merd(K)m .3421 (k) (I I); Dynes. IF 120A (k) (17).' 

Fasterhuper. F. 972 (k) (10); Fcklon, & Zeyher 3.10 
(MO) (f)0). 10.11 ((;H. MO, US) (Oh); Fdwanls, l'.. C. 1923 
(k) (10); Fggeling. W. J. 3.50 (k) (Oe). 785 (k) (10). 40.3.3 
(k) (Oa); Fjiofor. M. C. 30240 (k) (10). .30811 (k) (lO); 
Flhadi. N. cK- A. khattah <^)/l88 (.S) (4); Flliott. V,. S. 128 
(k) (10). 1481 (k) (Oa). 4174 (k) (2.3), 4279 ((ill) (oO. 
.5207 (k. MO) (OO, s.n. (k) (Oa); Fllis. P. F. 272 (k) (28); 
Frn et al. 40/) (k) (10). 1477 (k) (10). 1478 (k) (1.3). I().34 
(k) (5); Fspirilo .Santo 2790 (k) (10). 2‘/00 (k) (K)). 31W 
(k) (21). 3.520 (k) (10). .3022 (k, MO) (19). .3()30 (k) (2.3). 


\. & F Mendonca 1.3.53 (BM) (2); Fxell, A. et al. 214 
(BM) (10). 1241 (k) (Oh); Fyles F. 985 (k) (1.3). 1274 (k) 


Carmichael, .3‘H) (k) (10); Carpenter. S. W. 192 (k) (OO; 

Carter. .S. 8/)4 (k) (13), 870 (k) (13); Carter, S. et al. 2251 

(k) (1.3). 2479 (k) (1.3); Cathorohl, 210 (k) (1.3); Cecil. F. (1.3). 2015 (k) (Oh), 87<)9 (k) (.3) 

128 (k) (17). F59 (k) (Oh), 247 (k) (27). 2.59 (k) (10); 

(diafer. P. .A. & A. Nuvunga 004^1 (MO) (Oh); Champion, 

A. M. T187 (k) (1.3); (ihancellor, R. J. 5 (k) (17). 50 (k) 

(lO), 72 (k) (II); Chandler. 100 (k) (10); Chapman. J. 1). 

29.35 (k) (I I), .3198 (k) (10), 70^/130 (k) (10); Chapman. 

J. P. II/.579 (k) (1.3); Chapman, J. W.F (A (k) (11); Chap¬ 
man. F. (;. 7I8(. (k) (.3), t>(K)0 (k) (.3); Cha.se, N.C. WH) 

(k) (10). 142.3 (k) (Oh). 0.382 (k) (10), />8I9 (k) (1.3). /)8.5.3 
(k) (1.3), ()8.54 (k) (.3), 7925 (k) (Oh); Che esman, F. I() 

(BM) (10); (dievalier. B. 22.404 (k) (20); Cliikawa. 1. 070 

(k) (1.3); Choner, IF k. 2(K).5 (k) (4); Cleghorn. W'.B. 2.357 ner, IF (F ‘H) (k) (4), kl 18 (k) (27), A.370 (k) (2) /)()1 
(k) (.3); C(Mld. F. F. .3729 (k) (1.3), 9/i/)l (k) (Oh); Cole. (k) (27); Fay. J. M. I8%B (k) (22). 2787 (k) (17). 2794 

N. H. IW (k) (I); Collenettc, C. N. .3 (k) (I); Cook. C. (k) (.5), 28/»7 (k) (17). 2877 (k) (17). 3.3.54 (k) (1.3), 408.3 

1). .3.58 (k) (.5), .3}3() (k) (11). 445 (k) (/h'). 477 (k) (II); ... " ' “ 

C«M>p«M-. 'I'. 1.349 (k) (10), 2829 (k) (Oh); Correia. F. & A. 


FA.M. & Hooker, T. 474 (k) (23). 287A (k. MD) (2.3); 
FB. 0431 (k) (4); Faad, (F A. 1881 (k) (lO); Faden. A. 
J. 77/.309 (US) (1.3); Faden. A. J. & R. B. 74/744 (k) (20). 
74/1122 (k) (1.3); Faden. ,A. J. et al. 74/572 (k) (17); 
Fames. F. UX).5 (k) (I I); Fanshawe, 1). 13. 015 (k) (Oh), 
20a3 (k) (1.3). 4/>89 (k) (23). 4920 (k) (Oh). .54.39 (k) 
(1.3). .5.54.3 (k) (1.3), .5819 (k) (6h), 1(KH).3 (k) (II); Farm<‘r, 
F. 1.31 (k) (1.3); Farris. J. 17.30 (k) (17); Fauckner. W. 
.3721 (k) (II), 4877 (k) (1.3); Fauckon, 1). 844 (k) (4); 
Fauckor. IF .3005 (k) (4); Fauckorn 2494 (k) (4), Faulk- 


(k) (2.3). .50/)/) (k) (17), .50/>7 (k) (17). .5008 (k) (17). .5(H)9 
(k) (17). .5479 (MO) (Oe), f)021 (k. MO) (19). 70.57 (MO) 


Marques. 4142 (k) (4); Croat, T. B. .53417 (k. MO) (lO); (/«*); Fay. J. M. & J. Doka .5070 (k) (10); Fitzgerald. D. 


(.roix. 1. F 27.3.5 (MO) (27); Cnjse, A. W. 121 (k) (Oh), 


V. .3235 (k) (17); Forhes, H. W. 1/1929 (k) (4); Fotius 


.372 (k) (Oh); Cullett. .1. B. .324.3 (k) (10); Cunningham. 2177 (k) (24). 2219 (k) ((kI); Friis et al. 9|8 (k) (2.5); 


'F F. 18 (k) (10); Curie. N. 98 (k) (10); Curli.s, A. (F 707 
((ill) (4), 8/)0 (Cll) (4). s.n. (CM) (22). 

Dacrenumt 128 (k) (17), 129 (k) (17); Dale. J. R. 2.52 


krith. A. C. 147 (k) (5); Froment, D. ;588 (k) (10); Fyffe, 

R. 32 (k) (10). l/)4 (k) (10). 

(faepin 1709 (US) (II); (iairdner, A. F. 194 (k) (1.3). 


(k) (1.3); Dalziel. J. M. KW (k) (I I). I 10 (k) (24). I07 412 (k) (17); Galpin. F. F. 9708 (k) (Oh). 1.31.31 (k) (Oh); 

(k) (II). 1()8 (k) (9). 109 (k) (2.3). 171 (k) (10). .3(K) (k) (Fmde. P. .39/74 (k) (11); (iardner, H. M. .3517 (k) (F3),- 

(1.3). .355 (k) (24). .3.57 (k) (1.3). 407 (k) (Of). 711 (k) (2.3). (iaughan. J. H. 1014 (k) (II); Ghesofssiere .3724 ((iH. k) 

911 (k) (2.3), 1912 (BM) (23). s.n. (k) (7); Damwell et al. (10); (ihile et al. (>3394 (k) (1.3), 04088 (k) (10). 728W 
2.52 (k) (1.3); Daramela. 13. O. 02.34F) (k) (1.3); Davey. (k) (10); (d.ile & 13. O. Daramola 245 (k) (2.3); (ieerling. 

27120 (k) (I/)); Davey, J. I', s.n. (k) (1.3); Dav ies, R. M. C. & J. Bukdam 9.34 (k) (10), 2029 (MO) (OO; (icilinger 

28‘H) (k) (1.3); Davis. P. .5.3515 (BM) (1.3). .5.5245 (BM) .58 (k) (27), 4W (k) (27). .585 (k) (4). 2420 (k) (17). 4788 


(1.3); Davis. P. <!( J. Davis 48448 (BM) (1.3); Davis. R. F. 
2 (k. US) (10). 0 (k) (4). 2.55 (k) (24); Daxv. J. B. 9.32 


(k) (17) ; (iermain. R. 4209 (k) (17). .5717 (k) (1.3), WH)/) 
(k) (II). 0747 (k) (II); Germishuizen. (F 1018 (k) (Oh). 


(^k) (Oh); Da we 120 (k) (10). 444 (k) (!(>); Dawson. Vi. J. .3;5.34 (k) (18); C.errad. W. T. 424 (k) (II); (ierstner, J. 

.5.U (k) (Oe); De Bell. (F S. 878 (k) (4); de koning. .1. 7151 (k) (4); (Flhert. J. B. 42.5.3 (k) (1.3). 4.347 (k) (1.3). 
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(k) (()a). .387 (k) (16). 2027 (k) (()a); Fitaler. 1). H. 1927 


I0<>.3 (k) (1). .30.3.5 (k) (19). 18771 (k) (I); Moncniie. A. 


((HI) (22). PX)/) (k) (1.3); Finohloin. k. G. 19| I (S) (10); 574 (k) (1.3); Monteiro 614.3 (k) (2.3); Mngwedi. F. 1.371 

Fisowski 80;55l (BB) ((m-). 80579 (BB) (/a ); Floyd. IF 80 (k) (4); Mnller. P. J. 2205 (k) (6h); Murray. A. F. 426 (k) 

(k) (10); Fohin. V(. (AdU (k) (1.3); Fock. J. M. 81/77 (k) (10); Mnsseltnan, F. J. 124 (k) (II). 198 (k) (24) 6118 

( F3_). 81/1.32 (k) (.5). 81/247 (k) (17). 81/248 (k) (24). 81/ (ODU) (7). 6122 (ODU) (5). 612.3 (ODU) (.5). 6124 (ODU) 


26.58 (k) (1.3). 82/.3I (k) (I I). 82/44 (k) (1.3); l.ongnot »!( 


(.5). 61.31 (ODU) (7). 61.39 (k, ODU) (16). 61 40 (ODU) 


Verdconrt .3200 (k) (6e); Ftate. P. Pl()48 (k) (17); Ford. J. (16). 614.3 (ODU) (16). 6144 (k. ODU) (16). 6145 (k. 

k. 8169 (k) (1.3); Fovett. J. I6l2 (k) (1.3). 16.37 (k) (4); ODU) (16). 61.52 (ODU) (16). 61.54 (k) (16). 6F5.5 (k) 

Fovett. J. & G. Gongdon 1404 (k) (1.3). 19.31 (k) (1.3); (16). (>162 (k. ODU) (16). 6174 (ODU) (1.3). (>180 (ODU) 

Fowe. J. 1.379 (k) (16). 1484 (k) (2.3). 1671 (k) (16). 2760 (F3a). 6212 (k) (16). 62.31 (k) (24). 62.56 (k) (24). 62/>0 

(k) (16). .3.378 (k) (60. 446.3 (k) (23). 4828 (k) (16). A12 (k) (17). 6269 (ODU) (F3d). 6279 (k. ODU) (I6). 7(K).3 

(k) (1.3); Fugard. F. J. 127 (k) (1.3). Uv4 (k) (1.3); Fnke, (ODU) ( 4). 701 1 (ODU) (6h). 7015 (ODU) ( 4). 7022 (ODU) 
W. B. 24.59 (k) (11). .30.54 (k) (1.3). .3.3tX) (k) (1.3). .3489 (4). 70.30 (ODU) (10). 70.32 (ODU) (6h). 70.38 (ODU) (10). 


(k) (20); Fye. k. A. 4747 (k) (II). .5.379 (k) (1.3). »X)78 


70.39 (ODU) (10). 7040 (ODU) (6h). 7(K>0 (k. ODU) (5). 


(k) (1.3). s.n. (k) (17); Fynes. IF 18 (k) (10). .5.3 (BM) 70/)l (ODU) (24). 70/)4 (ODU) (1.3c). 7085 (k ODU) (5) 

(1.3). .577 (BM) (I I). .578 (BM) (24). - , t . 

Mahhcriey McGall 8/) (k) (17); Macanlary {3/)7 (k) 

(6h). 927 (k) (6h); MacGintosh. 1). (F 10.3 (k) (16); Mac- 


708/) (ODU) (11). 4/10/8/) (ODU) (11). 4/9/13/) (ODD) (I I). 
8/2.3/8/) (ODU) (17). 8/2.3/8/) (ODU) (1.3c). 8/2.3/8/) (ODU) 
(24). 8/2.3/86 (k) (24). 10/1.3/88 (ODU) (5). 10/1.3/88 


Donald. \X. 21 (k) (1.3); MacOwan. F. 426 ((ill) (10); Ma- (ODU) (IF). IO/l/)/88 (ODU) (19). s.n. (k) (24). s.n. (k) 
gaji. S.O. M/)/)/)0 (k) (!/>); Magogo. h. G. .37.3 (k) (27); (17); Mussehnan. F. J. & B. A. Mansfield .5.522 (ODU) 
Magogo. F. G. & B. F.stes. 1 F52 (k) (17). 1152 (k) (22). (2.3). .5.524 (ODU) (5). .5.527 (ODU) (16). .5.5.3.3 (ODU) (19). 
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S535 (ODU) (16); Musselman, L. J. & K. I. Moliamed 6/ 8 (K) (13); P«*ters<)ii, C. 823 (K) (17), 833 (K) (10); IVth- 
30/88 (ODU) (6e). 9/30/88 (ODU) (7). 10/1/88 (ODU) (5). erick 1862 (K) (17). 1863 (K) (16), IVlterson. 8. K)819 


10/1/88 (ODU) (7). 10/1/88 (ODU) (13h) 


(K) (16); Pfuiul. J. 8(') (K) (24). 679 (K) (16); Pliilcox, 1). 


(16), 10/1/88 (ODU) (17). 10/2/88 (ODU) (5), 10/2/88 & H. 8. Drummond 070 (K) (13), 9050 (k) (17).'1054 (K) 
(ODU) (7), 10/2/88 (ODU) (17). 10/2/88 (ODU) (22). 10/ (3). <10'14 (K) (13); Pliilcox, 1). & M. J. l.cppard 8574 (K) 

\. /i >\ /i'\ /i-ii OA77 /u \ ioA\ «7i« iLi n 11 >m7n 


4/88 (ODU) (5), 10/4/88 (ODU) (7) 

10/4/88 (ODU) (22). 10/4/88 (ODU) (24). 10/5/88 (ODU) 
(5), 10/5/88 (ODU) (22). 10/6/88 (ODU) (5). 10/6/88 


(13). 8575 (K) (13). 8677 (K) (24). 8718 (K) (13). 8870 
(K) (17); Pliilcox. D. & T. Muller 9080 (K) (6b). <1083 (K) 
(13): Pliilcox. D. et al. 8563 (K) (17). 8/110 (K) (17). 8748 


(ODU) (7). 10/6/88 (ODU) (13c). 10/8/88 (ODU) (5). 10/ (K) (13), 8796 (K) (II), 87<19 (K) (13). 8<1.33 (K) (10). '101 i 

8/88 (ODU) (17); Musselman. U. J. & J. H. Visser 4/2/86 (K) (61)). <K)19 (K) (10), <K)'13 (K) (3). <1127 (K) (3). <1873 

(ODU) (1.3); Musselman. U. J. el al. 7 (K) (I'l). 064 (ODU) (k) (4). <1908 (k) (17). 10170 (k) (61)). 10190 (k) (17). 

10210 (k) (14); Pliillips. K. ()61 (GH. MO) (f)e). 832 (k. 
MO) (6e), 12I5A (MO) (6e); Pliillip.son. P. B. 1.38 (MO) 
(6l)); Phipps, J. B. .342 (k) (Ob), 2.5'14 (k) (4); Pbiri, B. 
_ 79 (k) (4); Pichi-Sermolli. K. 129.5 (k) (1/)). 12'16 (k) (UD; 

s.n. (k) (23); Mutcb. M. I. 279.52 (k) (16); Mutimushi. J. Pieloii, 1). P. 1.30 (k) (13). s.n. (k) (17); Plant. H. <0/) (k) 

M. .537 (k) (10), <1.32 (k) (6b); Mwasumbi. U. B. 10487 (6a); Plowes, 1). (7 .32013 (k) (13); Pobegum. M. .3()4 (k) 

(k) (11); Mvers. J. (7 /)/).56 (k) (17), 6997 (k) (11). 7(MM) (60. 1020 (k) (.5); Polliill, C. 496 (k) (17): Polbill. B. & 

. S. Paulo .579 (k) (1.3). 9.50 (k) (13); Poulo. S. 105 (k. MO) 

(27); Powell. J. H. 876 (k) (4); Powvs. 1<;7 (k) (10); 


(1.3c). 7(K).3 (ODU) (24). 7066 (ODU) (13< ). 4/9/8/) (ODU) 
(II), 4/17/86 (ODU) (4), 9/4/W) (ODU) (4), 10/1.3/Wl 
(ODU) (17), 10/13/88 (ODU) (.5). 10/16/88 (k. ODU) (/mI). 
10/16/88 (ODU) (23). 10/16/88 (ODU) (13g) 


(k) (17). 7.329 (k) (.5). 7.336 (k) (17); Myres. B. F. 2<M 
(k) (17). .30.3 (k) (/)b). 


N.D.H 7.361 (k) (13); Nafuer. F. B. .5.34.3 (k) (16); Na- Princ(«. S. 1). 116 (k) (4), 2(X) (k) (24), 215 (k) (1 I). 401 
pier F B 51 (k) (4), <757 (k) (20); Napper, 1). & B. Faden (k) (24); Probegum, M. .3/)4 (k) (6e); Pro.sser, 1). U. l/)4.3 

1839 (k) (20); Nation. O. 29 (k) (10), 14.3 (k) (1.3). 31.3 (k) (/)b). 1784 (BBE. k) (18); Puff. C. & F. kelbessa 

(k) (/)b); Ncube. M. 75 (k) (II); Nelson. W. :m (k) (10); <921220 (k) (20); Puff. C. el al. 8209 (k) (20), 820<922 (k) 

Nesbould. J. (7 19.58 (k) (4); Newberreu. B. J. 6 (k) (2.3); (16); Purseglove. J. W. 487 (k) (16). .5/>0 (k) (16). l/XW 

Newbould. J. G. B. I<A58 (k) (1.3); Ngoni, J. F lf)0 (k) (k) (/>«•). 20.53 (k) (11), 2711 (k) (Oa). P2424 (k) (17); 

(1.3). 295 (k) (13). 1249 (k) (6b); Niamir. M. 17 (k) (13); Puscb. 2/)89 (k) (4). 


Nicholas. A. & V. 1). Berg 1736 (k) (6b); Nicholas. .A. & 
D. Neave 210<9 (k) (6b): Nichols, F. H. 11 (k) (23); Nigei 


(^)uarre. 14.51 (k) (II). 

Badjil .594 ((ill) (16); Bagslane 1251 (US) (/)e); Ba- 


Bavnal. A. B. 2282 (k) (7). 22057 (k) (7). 220/).3 (k) (1.3). 
22127 (k) (.5), 221.39 (k) (7). 22149 (k) (5). 22181 (k) 
(7), 221<94 (k) (16), 221<96 (k) (7), 222(K) (k) (I/)), 22210 


4<95 (UPS) (16); Nilson, J. 3.32 (k) (6e); Noak. S. U. 31 1 maiab. k.V. 2973 (k) (24); Banger, (7 A. 304 (k) (10); 

(k) (10): Noble. H. F. .30 (k) (16), 31 (k) (1/)): Norlindb. Bax. B. 1). 2<92 (k) (24); 

r. & H. Vieimarck 4878 (k) (.3). 4<9.56 (k) (17). 44.547 (k) 

(/)b); Norman. F. M. 2<94 (k) (16); Norrgrann. (7 4.59 (k) 

(4); Nuvunga, A. 471 (k) (3). , . , 

Okafor J G. 4/)88.5 (k) (2.3); Olmuntus. B. 2.507 (k) (k) (I/)), 2221 I (k) (1,3), 22220 (k) (1/)), 22221 (k) (l/>). 

(/>e)- Olonmfenii. J. .5.504/) (k) (16): Olufsen. (). 479 (k) 22244 (k) (1.3), 2226.3 (k) (16). 22277 (k) (24). 222<90 

(13). 705 (k) (23). 1<927 (k) (2.3); Onochie, (7 F. A. 186<97 (k) (5). 22309 (k) (.5), 22.394 (k) (5). 22.3<9.5 (k) (.)). 2243.) 

(k) (/)e); Onsow, M. P. 709 (k) (/)!); Onwudinjo, 1). (7 (k) (7). 22.526 (k) (16), 22.565 (k) (13). 2257.3 (k) (16). 

24005 (k) (11); Ortendahl, V. 487 (UPS) (1.3a): (9ssenl. J. 22.581 (k) (.5). 22602 (k) (16). 2260.3 (k) (1.3). 22613 (k) 
478 (k) (1.3). (' 22/).36 (k) (1.3). 22M0 (k) (7). 22/v41 (k) (24); Bead. 

Padva. J. H. .326 (k) (17): Pagel-Wilkes. G. F 7(X) (MO) J. (7 10 (BM. k) (10), 27 (BM, k) (10); Beading Univer- 
(27); Panavolis. U. J. <98 (k) (17): Parker, G. 985 ((Bl) sity/BM 292 (BM) (1.3); Bed, F. 1424 (k) (17); B<‘ed. S. 

(2.3) 10/)/) (ODU) (1 I). 1316 (ODU) (1.31). l<97/)(k. ODU) W. l/)2<90 (k) (II); Beed 14 (k) (I/)). .3/1888 (k) (4); 

Beckmans. M. 42.57 (k) (17), 6786 (k)(/)e). 6926 (k) (13). 

7125 (k) (6a). 71/)/) (k) (/)a). <98.34 (k) (13). 10.314 (k) 
(17). 2.3/2/75 (k) (II): Bebmann. A. 4()71 (k) (1.3); Bens- 
burg. II. J. 1516 (k) (1.3). 2772 (k) (II). 2.3107 (k) (1.3); 
Bevell. B. J. .321 (k) (17); Bicbards. II. M. /).57 (k) (1.3). 


(.5). 1<977 (ODU) (.5). 1<978 (k) (.5). 1979 (k) (16). I<9<94 
(ODU) (16). 2023 (k) (1.3). 2031 (k. ODU) (1.3d). 2031 
(k) (1.3). 2044 (k) (1.3). 2046 (k) (.5). 2210 (ODU) (11). 
2264 (ODU) (13b). 2265 (ODU) (1.30, 2306 (ODU) (I/)), 
2.312 (ODU) (1.3d). 2.314 (ODU) (.5). 2316 (ODU) (!/>). 

2.31 


(ODU)(l/)) 2.318 (ODU) (5). 2.321 (ODU) (16). 2.332 /)/)8 (k) (I I). 67/) (k) (/)b). I lf)<9 (k) (t)b). 17.1 (k) (27). 

' _ .. . . ..VI. 1 . .1 ) 1 ) irio /L ) /l*>v lAGMl /k'\ fk 1 


(ODU) (I/)). 244.3 (ODU) (4). 2/)82 (k) (7). 2<984 (ODU) 
(20). .3215 (ODU) (5), 4(M)1 (ODU) (22). 4034 (k. ODD) 
(20). 4041 (ODU) (17). 40/).5 (k) (5). 407f (k) (17). 4075 


420.5 (k) (/)b). 4512 (k) (1.3). 46<99 (k) (6b). 4780 (k) 
(II). 481.3 (k) (1.3), .52.30 (k) (4). 542.3 (k) (13). 7425 (k) 
(/)b). <>026 (k) (1.3). 9103 (k) (II). 10.542 (k) (/)e). l07/>.3 


(ODU) (l/>) (k) (16). F22 (k) (16). (;M/.522/II (k) (20): (k) (/)b). 10<92l (k) (1.3). IO<).5.3 (k) (/)b). 12222 (k) (11). 

12 48() (k) (1.3). 12.570 (k) «)b). 12813 (k) (13). 14824 

(k) (II). 148.58 (k) (13), 1.502.5 (k) ((.b), 16275 (k) (/)b), 

17147 (k) (/)b). l7<>/)5 (k) (1.3), I7<980 (k) (4), 1<>8.3I (k) 


Parlvinsoti. 198,5 (ODU) (24). <9/18/8.5 (()Dl ) (22). <>/ 
17/86 (ODU) (7). Al (k) (24). A.3 (k) (16). A4 (k) (1(>); 
Parsons, I). A. F79 (k) (16); Pascb 7846 (k) (16). 79l() 


(k) (1/j)': Patel. I. \\. & W. Nacbamba 1775 (k) (II); Pal- (1.3). 24.3/>0 (k) (4). 248<97 (k) (20). 2.5019 (k) (10). 2.5.389 

erson, A. .59 (k) (I 1); Paulo. S. 105 (k) (27); Pawelv. J. (k) (/)e). 2.546.5 (k) (13). 2/)8/).3 (k) (20). 28461 (k) (1.3); 

l/)49 (k) (17). 3349 (k) (4), 41 12 (k) (27). 51.3.5 (k) (1.3). Bicbie. A. H. I<>24 (k) (4): Biches, G. B. 226 (k) (l/>). 

.5266 (k) (13), 77<9<9 (k) (6e). 8.301 (k) (17). 94<><9 (k) 228 (k) (16). 2.30 (k) (5). 2.3.3 (k) (.5). 2.34 (k) (16). 242 

(17). 9.575 (k) (17). <X)01 (k) (1.3). 10942 (k) (17). al201.5 (k) (1/)). 243 (k) (7). 249 (k) (16). s.n. (k) (.5): Bj)berl. 

(MO) (27). 1)12015 (k) (3). 12.317 (k. MO) (/)e). 125/)/) /;. l/)/)08 (k) (/)a); Bobert.son, S. A. I08 (k) (4). /)7/) (k) 

(k) (4), 1.38.56 (k) (17), 1391.3 (k) (11). 13<>.54 (k, MO) (II). 4121 (k) (20); Bobertson. V. G. 5 (k) (II). 31 (k) 

(11). 14.3.32A (k) (14). 1433213 (k) (11); Pearson. II. II. (16): Boberty l/)/)08 (k) (21), l/)621 (k) (2.3); Bobin. B. 

2038 (k) (1.3). 2421 (k) (13). 8122 (k) (1.3); Perceval. A. J. .38.3<9 (k) (1.3). 4.3.39 (k) (13). 451.3 (k) (1.3); Bobins. S. 

13 1901 (MO) (10); Pereira. J. A. 2.328 (k) (1<9). 2.3/)8 (k) <902 (k) (13): Bobinson. F. A. 637 (k) (2.3). 1214 (k) (.3). 

V .... . I^ /L X /Al X ww i /L y /l/li 017A /L \ 


(19). 2<98'4 (k) (21). 2<984 (k) (/)a). 3580 (k) (16); Peters. 


1847 (k) (6b), I<9/)l (k) (10). 2176 (k) (1.3). .3.330 (k) 
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(6l)K 4024 (K) (Ol)). 0174 (k) (10). 0403 (K) (II). 0753 Soyaiix. H. 189 (K) (4); Speke X- (;raMl 572 (K) (lO); Spiii- 
(K) (0l>). ()}|97 (K) (13); Kohson. N. K. B. I0JI3 (K) (17). agi. C. A. 301 (K) (17); Slee. J. V. 3103 (K) (4); Stewart. 


KW (BM. K) (3). 1109 (BM) (10). 1487 (K) (13); Bohsoii 


I). B. M. 327 (K) (II); Stewart. M. M. I/I9II (K) (Oh); 


& Jackson 1179 (K) (10). I IW (BM. K) (II); Bohyti. I.. .Steyagi. M. F. s.n. (US) (10); Stirton. C. H. 401 (K. MO) 

1971 (K) (17). I9}{0 (K) (13). 2210 (K) (10); l{<Hliti. B. J. (Oh). 5,59 (K) (Oh). 14.58 (K) (10). 1725 (K) (13); Stocks. 

9379(K)(I0); Boger 758 (K) (19); Bogers 1821 ((;H)(I0). j. .55 (K) (27); Stolz. A. 213 ((;il, U.S) (11). .540 (K) (17). 

20‘>43 (US) (10); Bogers. C. C. .5()0 (K) (10). IW (K) (11). 7.53 (K) (1.3). 1.304 (BM. K. (;il. MO) (14). 2494 ((;H. 

740 (K) (11); Bogers. 1). (US) (4). 1493 (US) (Oh); 

Bog«-rs. F A. 7023 (K) (13). 8215 (K) (13). 18297 (K) 

(Oh); Bose. F 10117 (K) (17). 10253 (K) (17); Boss. j. H. Sutherland. I). 18.50 (K) (10); Sutherland, j. .381 (MO) 

I74.t (k. MO) (10), 2240 (k) (Oh); Bounce. N. V. 2}tf{ (k) (1.3a); Swynnerton. C. F 1413 (k) (13), 14.51 (k) (27), 


MO) (10). 2.5(K) ((;H) (19); Strey. B.(;. 0187 (k) (Oh). 9297 
(k) (Oh). W87 (k) (Oh); SualMid, M. M. 09*^4 (MO) (23); 


(4), .3.55 (k) (II), .3.58 (k) (13), 405 (k) (13); Bowland 
1893 (k) (23); Binlatis. F .543 (US) (Oh). 1829 (S) (Oh); 
Bushworth. J. F. 1489 (k) (17); Bussell, j. 41 (k) (Oh); 
Busstdl. I. 4 (k) (17); Butherlord-Stnith, B. O. 542 (k) 


1951 (k) (27); Syines, Y.F. I 12 (k) (I I). 

r.O.I). Biol. Fxped. 210 (BM) (13); Tadesse. F M. & 

k. Vollesen .3073 (k) (20); Tadesse, M. T. 0. V. Vagnew 

l. 594 (k) (10). k)(K) (k) (10); Talhot. B. A. .308 (BM) (11). 


(4), 505 (MO) (Oh); Buxton, j. W .53 (k) (13). 07 (k) (I I). 310 (k) (10). 312 (k) (7). 313 (BM) (rnl). .324 (BM. k) 
149 (k) (I I). 1.52 (k) (5); Bwahnrindore, B. k. .580 (MO) (23). 1920 (BM) (24); Tanner. B. 89 (k) (27). 129 (k) (4). 

747 (k) (10). 810 (k) (4). 10»X) (k) (10). 1979 (k) (4)! 
(k) (II); Byan. j. I) 28 (k) (l(>). .58 (k) (lO); Byder. F. 2197 (k) (27), 20.58 (k) (27), 28.50 (k) (27). 2879 (k) 


F 102 (k) (10); Byding. O. 120 (UBS) (10); Byding. O. el 
al. 1.548 (k) (10). 1.507 (k) (!(►). 


(II). 2‘X)4 (k) (II). 2947 (k) (4). 29.54 (k) (22). .3018 (k) 
(4). (k) (13), 4142 (k) (10). 42<X) (k) (l(>). hk>l (k) 


.Saadou. M. 18.39 (k) (5); Safa. S. B. A I.. J. Musselman (10). 5108 (k) (Oa). .5274 (k) (10), .5()5.5 (k) (Oa) SI 10 

Tapseotl, S. 2.548 (k) (10); Tayl(»r. W. w! 18f{.5 

.. ... (BM) (I I); Taylor, r. Vt. I (k) (17); I’eagiK-. A. j. .33 (k) 

(13); leixerira. B. .303 (BM) (Oe); Terr\, B. J. 1879 (k) (5). 

1942 (k) (5). 3104 (k) (.5), 31.35 (k) (.5). 3173 (k) (5). 

.t.i84 (k, ODU) (20), s.n. (k) (10); 'Phoinas 4429 (k) (Oe); 

rhonias, A. S. 183 (k) (17). 1031 (k) (10), 1.5.32 (k) (10). 

.. 201.5 (k) (II). 2015 (k) (11). 2893 (k) (II). .34.58 (k) 

leal Fxpecl. .3824 (k) (2.3); Saluheni, A j. 278 (k) (1.3). (1.3). .3.5.54 (k) (1.3). 1)1.38 (k) (01); Thomas. I). 24.52 (MO) 


(10). 10/9/87 (ODU) (24), 10/9/87 (ODU) (7). 10/10/87 
(ODU) (1.3h). 10/10/87 (ODU) (5). 10/10/87 (ODU) (7). 
10/12/87 (ODU) (5). 10/12/87 (ODU) (7). 10/1.3/87 (ODU) 
(22), 10/1.3/87 (ODU) (5). 10/1.3/87 (ODU) (7), 10/19/87 
(ODU) (24). 10/21/87 (ODU)(()e), 10/21/87 (ODU) (7). 10/ 
2.5/8< (ODU) (I <). 10/2.5/8^ (ODU) (22); Sallinho Bntan- 


110 (k) (17). 424 (k) (I I). 1.3.30 ((711. k. MO) (14), 1.341 


((mI); Thomas. \. Vi. 1.55 (k) (OO. f)0.3 (k) (Of). .31(4 (k) 


(k) (14). 14;:..3 (k) (17). 1.5.39 (k) (14); Sanam^. M. 980 (2.3). .3208 (k) (2.3). .5829 (k) (2.3). f)()f).5 (k) (2.3); Thomp- 

(k) (Oh), 1.571 (k) (1.3); Sanders, j. B. .54 (k) (10), 02 (k) son 10 (k) (2.3); Thomson. B. s.n. (k) (1.3); Thorneiop (7 
(4); Sanderson, j. 428 (k) (()h); Saunders. 1). H. 7 (k) 2200 (k) (I 1); Thorold. C. A. 20‘/(k) ((le). 251 (BM)(24)- 


(1()), ()0 (k) (10). ()2 (k) (If)); .Sawer. F. B. 1.3()98 (k) (10). 
I.3()‘X/ (k) (10); .Saxer, A. 2.54 (k) ((xl). 294 (k) (17). .308 
(k) (!()), .30«/ (k) (I I). .398A (k) (10). r)8}{ (k) (10); .Schen- 
pera. J. C. KKBl (k, MO) ((ih); .Sehimper. M. Vi'. .319 (k) 
(l.t); -Sehinz, H. .t.5 (k) (l.i). 42 (k) (!(>); Sehleeht«‘r. B. 


Thulin, M. A B. A. Mahamed 70}f8 (k) (1.3); Thulin. M. 
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4.59 (k) (1.3); Tolken, II. A 1). S. Hardy 9|9 (k) (1.3); 
loms. k. F. .5 (k) (4); I'oul Botanical Fxped. 14(>4 (k) 
(2.D. low (k) (2.t); Iowa, F. Blfif) (k) (19); lownsend, (7. 


.3814 ((7H. k. MO) (Oh). .3979 ((7H. MO) (10). 4.342 (k) C. 170 (k) (17). 2I()2 (k) (1.3); IVoprell. (7. (7. 20.50 (k) 

m I ^ \ mm 11% J m \ II I ■ ■ ■ ^ V # V m ^ 'm. ^ m ^ ^ ^ ^ ^ 


(1.3). 'FTH ((711) (4); Sehliehen. II. J. 2108 (US) (14). 2281 


(4); IVoupin. (7. 021 (k) (II); 'Putin. (7. F. I<>2 (k) (Oa); 


(k. S) (27), .f874^(k) (11) .5791 (k) (1.3). f)02l (S) (27). Pweedie 0.38 (k) (4). 2448 (k) (1.3). .3.314 (k) (1.3). .3.3f)0 
7()()2 (US) (10). 7()(»8 (US) (Oh); Sehoh-s. j. .S9 (k) (Oe); (k) (1.3). s.n. (k) (4); Twiiner. A. 07.30 (k) (1.3); 'Py.son. Vi. 
.SchuO-r, B. A. A A. Nuvunga WO'P (k) (Oh); Schweinfuilh. 894 ((7M) ((>h). 1222 ((711) (4), l.3f)8 (MO) (10). 1.5(4 ((7H) 


(7. 179 (k) (I I). .595 (k) (10). 1880 (U.S) (10). 1W2 (S) (4). 


(5). 2285 (k) (4); Schyff. II. 1897 (k) (II); S<-ott. II. 217 


Vallanee. (7. B. OW (k) (4). 7(H) (k) (4); \allah 0.5 (k) 


Vaughan. J. II. 402 (k) (1 I). 101.3 (k) (II). 1014 (k) 
(I 0. Iti/vf (k) (II). 2.328 (BM) (27); Verh(M)m. Vi. (7. 10.39 


}38-.39 


W3-44 


„ (1-3); Verdi ourt. B. .581 (k) (1.3), .3.3.30 (k) ((le), .3.3<X) 

A lanner 4I<X) (k) (1.3); Sheri). M. I. .39.52 (k) (17); .Sliil- (k) (17). .3(>«X) (k) (20); Vigne. (7. 4.3.59 (US) (()e); Vi.sser, 

hto. F. M. I 19 (k) (II); ShorlamI 179 (k) (10); Shuell j. H. 248 (k) (10). .315 (k) (Oh). .310 (k) (Oh) 2.528 (k) 

0785 (k) (19); Siame. W. 95 (k) (4). 1 12 (k) (I I). 144 (k) (1.3); Vullesen. k. .3.31 I (k. UBS) (24); Vrgine. (7. .3.3.55 

(24). 14'tA (BM) (7). 1(4 (k) (1.3). .52.5 (MO) ((ih); Shley. (k) ((le); Vnuren. 1). A. A Vi. (7iess I 1.32 (k) (1.3). 


j. F. 1287 (IIBS) (()h). 1.589 (MO) (()h); .Sieher 2401 ((711. 


Waitland 8.38 (k) (()e); Vi'alich. /. 1278 (k) (10); Vial- 


k) (4); Sighton. h. (,. 1298 (BM) (22). 2042 (BM) (22); lace. (7. B. 71.3 (k) (27); Vialter. F. (7. 10 (k) (1.3); Vi’ann- 
Sdhtoc. F. 457 (k) (17); .Simfsuz. N. 1). 21()(. (k) (!(>); top. II. F. 515 (k) (1.3). 7()0 (k) (1.3). 814 (k) (1.3); Welch. 
Simon. B. k. A (7. Viilliamson |.4().3 (k) ((>h); Simp.son. J. B. 174 (k) (10); Wellhv. M. S. BX)I (k) (!())• Wellman 

N. 1). 7.302(k)(l7). 74(H)(k)(lO), 7()(H»(k)(IO);Simson. 

II. F. .3'f8 (k) (!()); Skarpe. (.. .52 (k) (1.3); .Smith. F. (7. . .. 

10/92 (k) (20); Smith. B. A. 2() (k) (1.3). .3«X) (k. MO) ((ih). Vi'ham. j. B. 1). 2()/2/24 (k) (11); Whelhrrri. A. I D^^ 


j. (.. I7(>9 (k) (4); Vielwitsch. A. B. 779 (k) (1.3). .58.51 
(k) (10); Werdermann A Oherdieck 22.3(»a (US) (4); 


. 887 (k) (1.3). I.3()9 (MO) (10). 

1.370 (k) (1.3). 1970 (k. MO) (Oh). 22.59 (k. MO) (10). 


(24), 1214 (k) (II); White. F 2048 (k) (1.3). 021.3 (k) 
(10). 7574 (k) (II); White. M. 142 (k) (1.3); Whiteside. 


.0 14 (k) (1.3); .Smith. B. A. et al. .5872 (k) (1.3); Smith. S. j. O. 10779.3 (k) (11). 1.30470 (k) (I I); W hvte. A. 1898 

II. 22073 (k) (11); Smuts. J. C. A M. (7. (7illctt .3.3W (k) (k) (10). 1898 (k) (17), BX)2 (k) (1.3). 1912 (k) (1.3); 

(Oh). '4127 (k) (Oh); jSm^wden. j. 1). I lOO (k) (10); So- W ickens. (7. P7. .30<> (k) (10). .5.30 (k) (1.3). .5(>}1 (k) (10). 

ineren, \. 2.50 (k) (17). 7051 (k) (1.3); Soninierville. S. S. .587 (k) (1.3). 028 (k) (10). 1.5f)2 (k) (2.3), 2(H).3 (k) (24). 

720A (BM) (II); Sou.sa. A. h. 445 (k) (Oh). .5.55 (k) (4); 2(W (k) (17). 2241 (k) (17). 2.3(X) (k) (24), 2.3.32 (k) 
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(24), 2345 (K) (24), 2492 (K) (16), 2807 (K) (23), 3159 
(K) (13), Wiehe, P. (). 28294 (K) (4). N/l 18 (K) (11). N/ 
426 (K) (4); Wild, H. 599 (K) (11), 1631 (K) (13). 4315 
(K) (10), .5718 (K) (17); William, M. 5975 (K) (13); Wil- 
lemse, R. H. ,30 (K) (16); Williams, G. R. 220 (K) (1 1); 
Williams, J. G. 5115 (K) (13), 12.54^) (K) (13). R5113 (K) 
(4); Williams, R. 545 (K) (16); Williams, R. H. 32 (K) (4); 
Williams, T. L. 534 (K) (6e); Williamson, 1). J. ‘X) (K) (4); 
Wilson 349 (K) (16); Wilson, J. 373 (K) (13), 880 (K) (11); 
Winter, R. 1). 2540 (K) (61)), 3372 (K) (13), 3W5 (K) (61.). 
4428 (K) (61)); Winter, R. D. & O. A. Leistner .5368 (K) 
(13); Winter, B. D. & W. Marais 4478 (K) (61)). 4479 (K) 
(13). 4.567 (K) (10). 4731 (K) (13), 4913 (K) (6l.); Winter. 
B. D. & M. J. Wise 44.52 (K) (13); Wit et al. 16f)671 (K) 


(11); Wittle, 1). 314 (K) (16); Wood, G. H. S. 726 (K) (r)e), 
805 (K) (1.3); Wood, J. M. 4/PX)8 (US) (4), 16 (K) (4). 20 
(US) (4). 113 (K) (61)). .394 (K) (10). 440 (K) (11). 911 
(US) (61.), 4276 (K) (13), 4934 (MO) (61)). 72.52 (US) (61.). 
7500 (US) (11), 9212 (GH) (61.), 10495 (MO) (Ob). 10873 
(US) (4). 10887 (US) (61)), 92715 (MO) (10); Wooll)ous«‘. 
H. W. 51/61/22 (K) (17); Worsdell, W. O. 12/1909 (k) 
(61)); Wright. J. M. 302 (K) (13); Wyld. J. Vi. 225 (K) (4). 

725 (BM) (6a); Wylie, F. 1895 (K) (66). 

Yeafes, M. 88 (K) (16); Yong, J. 1). 184 (k) (11); Young. 
J. 185 (k) (60; Young, R. G. 1261 (ODU) (2), 1300 (MO) 

(1). 1.347 (BM) (2). 1365 (MO) (2). 

Zimmer. F. 102 (k) (27); Zuneuze. I). & X. Boat) 49 


(k) (11). 


